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EDITOR'S  PREFACE. 


THE  several  papers  constituting  this  volume  belong  to  a  series 
of  surgical  essays  and  observations  accumulated  from  the  late  war, 
and  placed  in  my  hands  by  the  United  States  Sanitary  Commission, 
with  a  request  that  I  should  select  such  as  I  thought  most  worthy, 
and  arrange  them  for  publication.  In  the  performance  of  this 
somewhat  delicate  and  responsible  duty,  I  have  been  aided  by  the 
intelligent  counsel  of  several  members  of  the  Commission :  and 
after  much  unavoidable  delay,  it  has  been  decided  to  publish,  as  a 
first  installment,  the  valuable  contributions  of  Dr.  Lidell  on  "  The 
Wounds  of  Blood-vessels,  et  ccetera,  the  Traumatic  Diseases  of 
Bone,  and  Pyaemia ; "  which  subjects,  although  anatomically  and 
physiologically  separate,  have  intimate  pathological  relations,  and 
such  as  render  it  proper  that  they  should  be  arranged  in  the  same 
volume. 

Embracing,  as  these  papers  do,  all  the  more  recent  observations 
upon  the  topics  discussed,  with  a  vast  amount  of  careful  original 
research,  they  constitute  complete  and  exhaustive  treatises,  which 
cannot  but  be  acceptable  to  the  Medical  Profession.  Nor  can  I 
doubt  that  they  will  be  received  as  further  proof  of  the  good 
judgment  of  the  Commission  in  the  publication  of  these  memoirs. 

FRANK  H.   HAMILTON. 

NEW  YORK,  December  4,  1869. 


AUTHOR'S  PREFACE. 

THIS  book  consists  of  three  Sections.  The  first  was 
written  in  the  spring  of  1866,  the  second  in  the  preceding 
winter,  and  the  third  in  the  summer  of  that  year.  The 
second  is,  therefore,  first  in  point  of  time.  They  were 
prepared  as  detached  memoirs,  but  a  considerable  degree 
of  interdependence,  especially  between  the  second  and 
third,  was  unavoidable,  and  it  is  probable  that  this  cir- 
cumstance has  now  led  to  their  publication  in  the  present 
form. 

Since  these  memoirs  were  written  a  considerable  period 
of  time  (almost  four  years)  has  elapsed.  In  the  fall  of 
1867,  however,  the  Author  was  notified  that  they  were 
about  to  be  published,  and  accordingly  he  then  made  a 
very  careful  revision  of  Section  First,  and  a  tolerably 
thorough  revision  of  Sections  Second  and  Third.  But  the 
day  of  publication  was  deferred,  and  when  at  last  the 
proof-sheets  came  to  hand  circumstances  beyond  his  con- 
trol allowed  but  little  to  be  done  to  them  aside  from 
correcting  simply  verbal  and  typographical  errors.  If, 
then,  any  later  views,  or  any  more  recent  contributions  on 
the  subjects  of  this  volume  have  not  received  adequate 
mention  at  his  hands,  this  circumstance  may  afford  the 
explanation. 

Section  First  is  largely  devoted  to  the  important  sub- 
ject of  traumatic  hemorrhage.  Its  pathological  and  sur- 
gical relations  are  attentively  considered.  Its  several 
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varieties,  their  causes,  consequences,  and  treatment,  are 
carefully  discussed  in  the  light  of  pathological  and  clinical 
experience.  One  variety,  namely,  parenchymatous  hem- 
orrhage is  comparatively  new,  at  least  in  English  medical 
literature.  The  interesting  and  important  topic  of  battle- 
field hemorrhage  is  carefully  considered  in  its  various 
practical  relations.  Of  the  wounds  of  blood-vessels  the 
author  has  endeavored  to  give  a  more  systematic, 
thorough,  and  complete  account  than  any  before  pre- 
sented. It  seemed  necessary  to  do  so  in  order  to  compre- 
hend the  subject  of  primary  hemorrhage.  Of  traumatic 
aneurism  he  has  treated  at  considerable  length,  and  espe- 
cially with  regard  to  its  pathology  and  cure.  He  has  also 
attempted  to  show  the  preferableness  of  the  "old  operation  " 
for  the  relief  of  traumatic  aneurism,  when  practicable,  to 
that  of  Hunter,  and  also  to  point  out  its  limitations.  He 
hopes  that  his  discussion  of  the  subject  will  prove  satisfac- 
tory. Of  gangrene  as  a  consequence  of  wounds  and  in- 
juries of  blood-vessels  he  has  endeavored  to  present  a 
fuller  account  than  any  which  has  preceded  it,  and  espe- 
cially of  its  practical  relations. 

Section  Second  is  entirely  devoted  to  a  consideration 
of  the  secondary  traumatic  lesions  of  bone  in  the  enlarged 
or  physiological  sense  of  the  term.  They  are  osteo-myelitis, 
periostitis,  ostitis,  osteo-porosis  (medullization),  caries,  and 
necrosis.  A  chapter  is  devoted  to  each  of  them  except 
osteo-porosis.  It  is  discussed  in  connection  with  osteo- 
myelitis, ostitis,  and  caries.  The  precedence  has  been 
given  to  osteo-myelitis  for  reasons  which  are  stated  in  the 
introduction  to  Section  Second.  It  is  not  necessary  to 
reproduce  them  here.  Dry  gangrene  of  bone  is  called 
necrosis.  There  is,  however,  another  form  of  osteal  gan- 
grene, namely,  the  wet  or  mephitic,  described  in  this  sec- 
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tion.  It  is  believed  that  this  subject  is  quite  new.  Another 
comparatively  new  subject  is  the  spontaneous  separation 
of  the  epiphyses  of  the  long  bones  of  the  lower  extremity 
in  consequence  of  osteo-myelitis.  A  case  is  related,  and 
whatever  is  known  concerning  this  disorder  is  also  pre- 
sented to  the  reader. 

Section  Third  treats  of  pyaemia.  The  author  has  en- 
deavored to  discuss  its  clinical  and  practical  relations  with 
especial  care.  In  a  surgical  point  of  view  pyaemia  is  a 
subject  of  vast  importance.  The  remarkable  relationship 
which  exists  between  suppurative  osteo-myelitis  and  this 
disease  is  clearly  shown.  It  is  believed  that  this  subject 
also  is  comparatively  new.  The  conclusions  which  the 
author  has  been  led  to  adopt  concerning  pyaemia,  as 
given  at  the  end  of  the  section,  are  presented  as  affording 
about  the  only  satisfactory  or  complete  explanation  of  its 
varied  phenomena,  in  the  present  state  of  our  knowledge. 
Some  of  them,  especially  those  relating  to  the  pyaemic 
contagium,  are  obviously  provisional,  and  are  given  rather 
as  affording  a  starting  point  for  fresh  investigation,  than 
on  account  of  their  proven  truth. 

The  author  has  endeavored  to  discuss  his  subjects  as 
briefly  as  seemed  consistent  with  clearness  and  with  their 
great  importance.  He  also  wishes  here  to  state  that  he 
first  learned  to  know  how  important  these  subjects  really 
are  while  he  had  charge  of  the  Stan  ton  U.  S.  Army  Gen- 
eral Hospital,  and  that  he  there  began  to  collect  the  per- 
sonal observations,  the  clinical  histories,  and  the  post-mor- 
tem records  which  are  set  forth  in  the  following  pages. 
He  has  also  endeavored  to  write  from  nature.  This  book 
is,  therefore,  essentially  clinical  in  character.  Most  of  the 
cases  have  never  before  been  published ;  some  have  already 
appeared  in  the  medical  journals ;  a  few  have  been  taken 
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from  books  of  acknowledged  authority,  but  all,  it  is  be- 
lieved, have  some  bearing  of  importance  on  the  sub- 
jects in  connection  with  which  they  are  related.  The 
original  cases  either  occurred  in  the  author's  practice,  or 
were  furnished  him  by  his  professional  friends,  or  were 
placed  in  his  hands  by  the  United  States  Sanitary  Com- 
mission as  contributions  received  by  them  to  the  Surgical 
History  of  the  War.  In  every  instance  the  contributor's 
name  is  given  in  connection  with  his  case. 

On  returning  to  New  York  at  the  close  of  the  war  the 
author  strongly  felt  the  need  of  two  things  pertaining  to 
the  subject  matter  of  what  now  constitutes  the  second 
section  of  this  book :  first,  he  wanted  actual  proof  that 
osteo-myelitis  occurs  frequently  in  civil  as  well  as  in  mil- 
itary practice,  and  that  the  laws  of  its  development  are 
the  same  in  both  civil  and  military  life ;  second,  he  needed 
drawings  made  from  nature  to  illustrate  its  anatomical 
character,  course,  and  consequences.  With  the  assistance 
of  his  professional  friends  and  at  the  expense  of  consider- 
able time  and  labor  on  his  own  part  he  has  succeeded  in 
supplying  these  important  needs.  To  Dr.  Hamilton  of 
the  Bellevue  Hospital,  to  Dr.  Gouley  of  the  Bellevue  and 
St.  Vincent's  Hospital,  and  to  Dr.  Buck  of  the  New  York 
and  St.  Luke's  Hospital,  he  is  indebted  for  opportunity  to 
study  the  subject  of  osteo-myelitis  and  kindred  disorders 
as  they  occur  in  civil  practice,  and  for  valuable  assistance 
in  obtaining,  or  for  permission  to  use  the  morbid  speci- 
mens represented  in  the  wood-cuts  and  chromo-litho- 
graphs  which  constitute  the  illustrations  of  this  volume. 

To  Dr.  Elisha  Harris  and  to  Dr.  Van  Buren  he  owes 
that  counsel  and  assistance  without  which  the  construction 
of  this  book  would  have  been  impossible. 

To  Dr.  Gouley  he  is  also  indebted  for  most  important 
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aid  in  conducting  the  microscopical  examinations  which 
are  detailed  in  the  following  pages. 

To  Dr.  James  E.  Steel  he  is  under  obligation  for  the 
specimens  of  necrosis  from  which  Figures  4  and  5  were 
taken. 

To  Dr.  G.  A.  Quinby  credit  is  due  for  furnishing  a  trans- 
lation of  Pirogoff's  views  on  the  subject  matter  of  Section 
Second,  which  the  author  received,  in  manuscript,  through 
the  hands  of  Dr.  Van  Buren,  and  of  which  he  has  made 
free  use  in  that  section. 

If  this  book  shall  add  anything  to  the  domain  of  human 
knowledge,  if  it  shall  serve  to  account  for  any  of  the 
untoward  results  of  surgical  operations  which  before 
seemed  strange  and  unaccounted  for,  and  especially  if  it 
shall  enable  us  to  obviate  any  of  these  untoward  results, 
then  it  has  not  been  written  in  vain.  And  to  the  consid- 
erate notice  of  the  intelligent  reader  this  volume,  not- 
withstanding its  many  faults,  is  now  respectfully  com- 
mended by 

THE  AUTHOR. 

NEW  YOKK,  January  1st,  1870. 
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SECTION   FIRST. 
CHAPTER  FIRST. 

OJJ  TRAUMATIC  HEMORRHAGE. 

Importance  of  the  Subject  in  both  a  Practical  and  a  Scientific  Point  of  View.  —  Hemorrhage 
often  alarms  the  Patient  and  sometimes  the  Surgeon.  —  What  Qualifications  the  Surgeon 
should  possess  in  order  to  treat  Hemorrhage  satisfactorily.  —  Classification  of  the  Phe- 
nomena; (1.)  the  Local;  (2.)  the  Constitutional.  — Of  the  Local  Phenomena.  —  Character- 
istics of  Venous  Hemorrhage.  —  Characteristics  of  Arterial  Hemorrhage.  —  Phenomena  of 
Hemorrhage  from  the  Distal  Orifice  of  a  Wounded  Artery.  —  Of  the  Constitutional  Phe- 
nomena of  Hemorrhage. — Pallor,  Faintness,  Syncope.  —  Hemorrhagic  Convulsions. — 
Hemorrhagic  Coma.  —  Hemorrhagic  Fever.  —  A  Pinched  or  Shrunken  Condition  of  the 
Face  and  Body  produced  by  Hemorrhage  when  excessive.  —  Characteristics  of  Hemor- 
rhagic Pallor,  a  peculiarly  Blanched,  Semi-transparent,  Yellowish-white,  Waxen  Appear- 
ance. —  Thus,  the  Constitutional  Phenomena  of  Hemorrhage  are  well  marked.  —  Classifi- 
cation of  the  various  Forms  of  Traumatic  Hemorrhage,  and  Definition  (1.)  of  Primary 
Hemorrhage;  (2.)  of  Intermediary  Hemorrhage;  (3.)  of  Secondary  Hemorrhage ;  (4.)  of 
Parenchymatous  Hemorrhage.  —  The  Discussion  of  Primary  Hemorrhage  naturally  pre- 
cedes that  of  the  Other  Forms.  —  The  Phenomena  and  Consequences  of  Traumatic  Hem- 
orrhage are  modified  by  the  Size  and  Locality  of  the  Wounded  Vessel,  by  the  Extent  of 
the  Breach  in  its  Walls,  by  the  Nature  of  the  Breach  itself,  e.  g.,  whether  it  is  an  Incised 
or  a  Punctured,  or  a  Lacerated,  or  a  Contused,  or  a  Gunshot  Wound.  —  In  Warfare,  Gunshot 
Wounds  vastly  predominate  over  all  Other  Kinds  of  Injury.  —  Bayonet  and  Sabre 
Wounds  of  comparatively  very  Rare  Occurrence.  —  Statistics  of  British  Army  in  Crimean 
War  illustrating  this  point. 3 

CHAPTER  SECOND. 


Gunshot  Wounds  in  general  are  less  disposed  to  bleed  than  Incised  Wounds,  and  the  Reason. 
—  When  Limbs  are  torn  off  by  Machinery,  or  by  Railway  Engines,  or  by  Cannon-balls,  the 
Hemorrhage  does  not  of  Necessity  prove  fatal.  —  Phenomena  attending  the  Spontaneous 
Arrest  of  Hemorrhage  in  such  Cases.  —  Wounded  Part  of  the  Vessel  blended  with  the 
Disintegrated  Tissues  surrounding  it.  —  Constriction  of  the  Bleeding  Orifice  by  Contrac- 
tion of  the  Muscular  Coat.  —  Occlusion  of  the  Constricted  Orifice  by  Coagulum.  —  Pri- 
mary Hemorrhage  from  Gunshot  Wounds  seldom  gives  the  Surgeon  much  Trouble.  — 
The  Personal  Observations  of  the  Author  concerning  Battle-field  Hemorrhage.  —  At  the 
Combat  of  March  29, 1865,  on  the  "  Quaker  Road."  —  At  the  Battle  of  March  31,  near 
the  "  White-oak  Road."  —  At  the  Battle  of  "  Ball's  Bluff,"  Oct.  21,  1861,  saw  but  One 
Patient  suffering  much  from  Loss  of  Blood.  —  But  in  this  Case  the  Hemorrhage  was 
Venous,  and  mainly  due  to  the  Application  of  an  Extemporaneous  Tourniquet.  —  Much 
Damage  may  be  done  with  Field  Tourniquets  in  the  Hands  of  Ignorant  People.  —  The 
Author's  Experience  concerning  Battle-field  Hemorrhage  at  "  Fair  Oaks,"  May  31  and 
June  1,  1862.  — Also  at  the  Battles  of  "Peach-Orchard,"  "Savage's  Station,"  " Glen- 
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dale,"  and  "  Malvern."  The  Large  Arteries  of  the  Extremities  often  escape  Wounds  by 
their  Wonderful  Resiliency.  —  Causes  of  said  Resiliency  enumerated.  —  Thus  the  Femoral 
Carotid,  and  Brachial  Arteries  not  unfrequently  escape  without  any  Serious  Injury,  when 
lying  in  the  Track  of  Gunshot  Projectiles.  —  The  Resiliency  of  Certain  Arteries  does  not 
afford  the  Principal  Reason  why  Wounds  of  the  Larger  Arteries  are  but  seldom  seen  by 
the  Surgeon  in  Battle.  The  Real  Reason  is  that  the  Subjects  of  such  Wounds  generally 
bleed  to  Death  before  they  can  be  brought  to  a  Surgeon.  —  Two  Cases  in  Point  related 
by  Guthrie,  viz.,  that  of  Sir  Edward  Packenham,  and  that  of  Col.  Duckworth.  —  The 
Author's  Experience  on  this  Point.  —  He  examined  43  Dead  Bodies  lying  on  the  Field  of 
Combat  near  Fort  Steadman,  in  front  of  Petersburg,  March  25,  1865.  In  a  very  Large 
Proportion  of  these  Cases  (considerably  more  than  One  Third)  Death  had  been  produced 
by  Hemorrhage.  —  These  Views  are  corroborated  by  a  Case  in  which  the  Femoral 
Artery  is  known  to  have  been  divided  by  a  Rifle-ball.  —  Also  by  a  Case  related  by  Surg. 
T.  F.  Azpell,  U.  S.  Vols.,  in  which  the  Axillary  Artery  was  wounded  by  a  Rifle-ball.  — 
And  also  by  a  Case  reported  by  Baron  Larrey,  in  which  the  Carotid  Artery  was  wounded 
by  a  Musket-ball  at  St.  Jean  d'Acre.  —  Primary  Traumatic  Hemorrhage  is  produced  by 
Wounds  of  Blood-vessels  and  in  no  other  Way.  It  may  proceed  from  either  an  Artery 
or  a  Vein.  — The  Subject  of  Wounds  of  Blood-vessels  must  therefore  be  considered  in 
Detail 9 

CHAPTER  THIRD. 

ON  THE  WOUNDS  OF  ARTERIES, 

Wounds  of  Arteries  much  more  important  than  Wounds  of  Veins  in  a  Surgical  Point  of  View., 

—  Dr.  Otis's  Remarks  on  Hemorrhage  from  Gunshot  Wounds  of  Veins.  —  Classification  of 
Arterial  Wounds.     1.  Punctured;  2.  Contused;  3.  Lacerated;  4.  Gunshot;  5.  Incited. — 
Each  of  these  Classes  possesses  Certain  Features  which  characterize  it.  —  Some  of  them 
enumerated 14 

1.  PUNCTURED   WOUNDS   OF   ARTERIES. 

What  Maissonneuve  has  shown  concerning  the  Consequences  of  Minute  Punctured  Wounds 
of  Arteries.  —  Guthrie  mentions  Two  Cases  in  which  Tenaculum  Wounds  of  the  Femoral 
Artery  were  followed  by  Ulceration  and  Secondary  Hemorrhage.  —  Guthrie  thought  that 
a  Longitudinal  Fissure  of  One  or  Two  Lines  did  no  Harm.  —  But  Deschamps'  Case  shows 
that  he  was  mistaken.  —  Summary  of  this  Case.  —  Brachial  Artery  punctured  with  the 
Point  of  a  Knife.  — Description  of  the  Phenomena  that  ensued.  —  Traumatic  Aneurism 
produced  with  Recurring  Hemorrhages  and  Death  from  Exhaustion.  —  Various  Instru- 
ments enumerated  with  which  Arteries  have  been  punctured.  —  This  Lesion  may  be 
produced  by  a  Sharp  Fragment  of  Bone  in  Cases  of  Simple  Fracture.  —  Also  by  the  Sharp 
End  of  a  Sequestrum.  —  But  in  Warfare  it  is  occasioned  by  Baj'onet,  Sword,  and  Lance 
Wounds.  —  Only  One  Instance  recorded  where  an  Artery  was  wounded  by  these  Weap- 
ons in  the  British  Army  during  the  Crimean  War.  —  A  Case  of  Bayonet  Wound  of  the 
Right  Buttock  contributed  by  Dr.  H.  M.  Lyman.  —  The  Weapon  penetrated  the  Pelvis 
through  the  Ischiatic  Notch,  and  punctured  the  Anterior  Trunk  of  the  Internal  Iliac  Ar- 
tery ;  a  Traumatic  Aneurism  formed ;  the  Primitive  Iliac  was  tied ;  Death  Five  Days  after- 
wards from  Gangrene  of  the  Sac.  —  Of  the  Symptoms  produced  by  Punctured  Wounds 
of  Arteries.  —  The  Consequences  of  these  Wounds  are  generally  troublesome  and  dan- 
gerous.—  They  are  enumerated.  —  Traumatic  Aneurism  frequently  a  Consequence. — 
Arterio-venous  Aneurism  sometimes  follows  a  Punctured  Wound.  —  Punctured  Wounds 
of  Arteries  when  minute  occasionally  give  rise  to  Ulceration  and  Secondary  Hemorrhage. 

—  An  Illustrative  Specimen  preserved  in  our  Army  Medical  Museum  referred  to.  —  Treat- 
ment. —  The  Old  Operation  to  be  preferred  in  all  Cases  where  its  Performance  is  Prac- 
ticable.   Reasons  why  a  Distal  Ligature  should  be  applied.  —  Treatment  of  Punctured 
Wounds  of  Arteries,  when  produced  by  Simple  Fracture.  —  The  Old  Surgeons  resorted 
to  Amputation.  —  J.  L.  Petit  cut  down  upon  and  tied  the  Artery  at  the  Place  of  Injury. 

—  Dupuytren  tied  the  Main  Artery  at  Some  Distance  from  the  Place  of  Injury.  —  Objec- 
tions to  each  of  these  Plans  of  Treatment  in  Cases  of  Simple  Fracture  considered.  —  The 
Principles  upon  which  Punctured  Wounds  of  Arteries  should  be  treated  in  Cases  of  Frac- 

•    ture  stated. 15 
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2.   CONTUSED   WOUNDS  OF  ARTERIES. 

This  Lesion  occurs  much  more  frequently  in  Military  than  in  Civil  Practice,  and  is  generally 
produced  by  Small-arms  Projectiles. —  Consequences  of  Contusion  of  the  Arterial  Tunics 
when  severe.  —  1.  Inflammation,  as  happened  in  a  Case  reported  by  Guthrie.  —  2.  Slough- 
ing of  the  Bruised  Tissue,  and  Secondary  Hemorrhage.  —  A  Case  in  Point.  —  Gunshot 
Wound  of  Lower  Part  of  Leg;  the  Bullet  grazed  the  Posterior  Tibial  Artery;  Secondary 
Hemorrhage  on  the  Eighth  Day  from  Ulceration  of  the  Bruised  Coats  of  that  Vessel ; 
Amputation ;  Death  Thirteen  Days  afterwards  from  Pyaemia.  —  Primary  Amputation 
ought  to  have  been  performed  in  this  Case.  —  Reasons  why  Secondary  Amputation  was 
not  resorted  to  at  an  Earlier  Period.  —  Another  Case  belonging  to  the  same  Category.  — 
Secondary  Hemorrhage  from  the  Posterior  Tibial  Artery,  when  it  had  been  bruised  Six- 
teen Days  before  by  a  Minie  Ball  in  Connection  with  Gunshot  Fracture  of  the  Ankle- 
joint;  Amputation;  Death  Nine  Days  afterwards  from  Exhaustion.  —  This  Patient  prob- 
ably died  of  Osteo-myelitis.  Another  form  of  Gunshot  Contusion  of  Blood-vessels.  —  It 
occurs  when  Limbs  are  crushed  but  not  torn  off  by  spent  Cannon  balls,  etc.  —  Specimen 
from  Railroad  Case  referred  to.  —  It  is  preserved  in  the  Army  Medical  Museum.  —  An- 
other Illustrative  Case.  —  Gunshot  Wound  of  Left  Arm  with  Contusion  of  Brachial  Artery 
and  Median  Nerve ;  Secondary  Hemorrhage  One  Month  afterwards,  which  was  arrested 
by  tying  the  Vessel ;  Recovery. — Constriction  and  Occlusion  of  Arteries  as  Results  of 
Bruises  of  their  Walls. — A  Case  in  Point.  —  Femoral  Artery  diminished  in  Calibre  to 
one  half  its  Natural  Size  in  Consequence  of  a  Gunshot  Projectile  striking  against  its 
Sheath;  Gangrene;  Amputation;  Death  on  the  Thirty-first  Day  afterwards  from  Pyaemia. 

—  Of  Gangrene  as  a  Result  of  Arterial  Stricture.  —  Some  of  the  Vasa  Vasorum  were  lacer- 
ated by  the  Stroke  of  the  Projectile  in  the  Case  just  related,  and  Blood  was  extravasated 
between  the  Vessel  and  its  Sheath,  so  as  to  compress  the  Former.  —  An   Artery  may  be 
constricted  or  occluded  in  Consequence  of  Contusion  of  its  Walls.  —  1.  By  Extravasation 
of  Blood  within  the  Sheath;  and  2    By  Inflammatory  Swelling. — A  Specimen  belong- 
ing to  the  Army  Medical  Museum  shows  that  a  Bruised  Artery  may  be  occluded  by  the 
Inflammatory  Process.  —  In  Guthrie's  Case,  already   mentioned,   the    Occlusion    was 
largely  due  to  the  Inflammatory  Process.  —  An  Interesting  Case  belonging  to  the  same 
Category  is  related  in  the  "  Surgical  History  of  the  British  Army  in  the  Crimean  War." 

—  Four  Cases  have  thus  been  mentioned  in  which  the  Main  Artery  of  the  Lower  Extrem- 
ity was  constricted  or  occluded  in  Consequence  of  Contusion.  —  In  all  of  them  Consecu- 
tive Gangrene  occurred.  —  But  Gunshot  Contusion  of  the  Femoral  Artery  does  not  al- 
ways induce  Traumatic  Gangrene,  when  the  Vessel  is  occluded.  —  An  Illustrative  Case. 

—  Treatment.  —  Secondary  Hemorrhage  necessitates  either  Ligation  in  the  Wound,  or 
Amputation.  —  Gangrene  generally  requires  Amputation 21 

3.    LACERATED   WOUNDS  OF  ARTERIES. 

The  most  Striking  Examples  of  this  Lesion  are  afforded  by  those  Cases  in  which  Limbs  are 
plucked  off  by  Machinery  or  carried  away  by  Cannon-balls.  —  Phenomena  attending  this 
Form  of  Arterial  Injury.  —  Remarks  by  the  Surgical  Historian  of  the  British  Arm}- in 
the  Crimean  War  on  this  Subject.  A  Case  in  Point.  —  Guthrie  has  related  Two  Cases 
belonging  to  the  same  Category,  and  described  the  Phenomena.  —  When  Limbs  are  torn 
off  by  Machinery  or  by  Cannon-balls,  the  Hemorrhage  frequently  but  not  always  ceases 
spontaneously.  —  Remarks  on  this  Subject.  —  An  Illustrative  Case.  Several  Cases  of  a 
Similar  Import  related  to  the  Writer  during  the  Late  War.  —  Dr.  Eve  has  collected  Three 
Cases  in  which  the  Arm  was  plucked  off  by  Machinery.  —  On  the  Phenomena  presented 
by  them.  —  Lacerated  Wounds  of  Arteries  sometimes  produced  with  a  Bayonet.  —  The 
Army  Medical  Museum  contains  a  Specimen  of  this  Sort.  The  Army  Medical  Mu- 
seum also  contains  a  Specimen  in  which  the  Popliteal  Artery  was  torn  by  a  Splinter 
of  Wood.  —  A  Case  in  which  the  Carotid  Vessels  were  extensively  torn  by  Goring  with 
the  Horn  of  a  Maddened  Beast.  —  Sometimes  an  Important  Artery  is  torn  without 
Corresponding  Wound  of  the  Integuments,  e.  g.,  the  Axillary  Artery  in  reducing  Old 
Dislocations  of  the  Shoulder.  — An  Important  Artery  may  also  be  torn  by  Broken  Bone 
in  Cases  of  Fracture.  —  Dupuytren  states  that  this  Accident  is  far  from  rare.  —  An 
Illustrative  Case.  —  Arteries  may  be  either  punctured  or  lacerated  by  Fracture  Splinters. 
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—  Traumatic  Aneurisms  resulting  from  Fracture  not  confined  to  the  Leg.  —  Treatment 
of  Lacerated  Wounds  of  Arteries.  —  When  the  Arm  is  plucked  off  by  Machinery,  the 
Arteries  should  be  tied  on  the  Face  of  the  Stump.— -When  a  Limb  has  been  stricken  off 
by  a  Cannon-ball,  etc.,  Amputation  should  be  performed  at  some  Higher  Point  if  practi- 
cable. —  Treatment  of  Traumatic  Aneurism  when  produced  by  Fracture  Splinters.  —  The 
Old  Operation  applicable  to  Lacerated  Wounds  of  Arteries  when  produced  by  Splinters 
of  Wood,  etc 81 

4.    GUNSHOT   WOUNDS  OF   ARTERIES. 

Note.  —  The  Resiliency  of  Certain  Arteries  is  much  greater  than  is  usually  supposed.  — 
Illustrative  Cases  quoted  from  "  Surgical  History  of  British  Army  in  Crimean  War."  — 
Dr.  Otis's  Remarks  on  the  same  Subject.  —  Still,  Gunshot  Breaches  not  unfrequently  occur 
in  the  Walls  of  Important  Arteries.  —  The  Velocity  of  the  Projectile  must  generally  be 
great  in  Order  to  produce  this  Lesion.  —  When  the  Velocity  is  retarded,  Contusion  may  oc- 
cur.—  Gunshot  Wounds  of  Arteries  are  generally  contused  and  lacerated  in  their  Nature. 

—  Classification  of  Gunshot  Breaches  in  the  Walls  of  Arteries.  —  1.  Partial  Division. —  2. 
Complete  Division.  —  The  Number  of  Cases  belonging  to  this  Category  that  was  treated 
during  the  Late  War  was  comparatively  very  small.  —  Dr.  Otis'  Observations  on   this 
Point. —  This  Accident  is  practically  confined  to  the  Following  Regions,  namely,  the  Neck, 
the  Head,  and  the  Extremities.  —  Gunshot  Wounds  of  the  Great  Arteries  of  the  Abdomen 
and  the  Thorax  are  seldom  seen  by  the  Surgeon,  because  such  Wounds  usually  prove 
quickly  fatal  from  Hemorrhage.  —  Of  Partial  or  Incomplete  Division.  —  Two  Varieties 
recognized.  —  In  one  of  them  the  Side  of  the  Artery  is  carried  away,  in  the  other  the 
Vessel  is  perforated  by  the  Projectile.  —  A  Case  in  which  the  Axillary  Artery  was  wounded 
by  a  Musket-ball;  Primary  Hemorrhage  very  profuse;   Death  from  Secondary  Hemor- 
rhage Eleven  Days  afterwards ;  the  Old  Operation  was  performed  when  the  Patient  was 
in  extremis;  the  Patient  died  a  Few  Minutes  afterwards;  Autop«y;  a  large  Semicircular 
Portion  of  the  Artery  corresponding  to  about  Half  its  Calibre  had  been  cut  out  by  the 
Ball.  —  A  Case  in  which  the  Posterior  Tibial  Arterj'  was  partially  divided  by  Gunshot 
Wound ;  Profuse  Secondary  Hemorrhage  on  the  Seventeenth  Day ;  the  Vessel  was  tied 
in  the  Wound  on  the  next  Day ;  Death  occurred  a  Few  Hours  afterwards  from  Exhaus- 
tion. —  This  Patient  was  weakened  from  Chronic  Diarrhoea  when  the  Wound  was  in- 
flicted.—  Partial  Division  of  Large  Arteries  very  Dangerous;  the  Reasons  presented. — 
A  Case  in  which  the  Popliteal  Artery  was  perforated  by  a  Conical  Ball,  contributed  by 
Professor  Post ;  a  large  Traumatic  Aneurism  formed;  Amputation  Eight  Days  after  In- 
jury;  Recovery;   Popliteal   Vein  not  wounded. — Consecutive   Gangrene   less  likely  to 
occur  from  Partial  than  from  Complete  Division  of  Arteries;  the  Reasons  stated. —  Venous 
Congestion  of  the  Foot  and  Leg,  and  how  it  was  produced  in  this  Case.  —  The  Conse- 
quences of  Partial  Division  of  Large  Arteries  by  Gunshot  Projectiles.  —  The  Breach  in 
the  Walls  of  the  Vessel  cannot  close  spontaneously.  — The  Primary  Hemorrhage  apt  to 
be  profuse,  and  liable  to  prove  fatal  unless  restrained  by  Surgical  Art.  —  Or  a  Traumatic 
Aneurism  may  be  formed  under  Favoring  Circumstances;  those  Circumstances  enumer- 
ated. —  In  such  Cases  the  Bleeding  continues  internally  although  it  has  ceased  external- 
ly. —  Treatment.  —  When  a  Large  Artery  is  partially  divided  it  should  always  be  secured 
with  Proximal  and  Distal  Ligature,  in  the  Wound  when  practicable.  —  The  Operation 
should  be  promptly  performed.  —  It  should  not  be  considered  only  as  a  Measure  of  Last 
Resort.  —  It  should  generally  be  deemed  preferable  to  any  other  Expedient  in  such  Cases. 

—  On  Complete  Division  of  Arteries  by  Gunshot  Projectiles.  —  A  Large  Number  of  Il- 
lustrative Cases  will  be  related.  —  A  Case  contributed  by  Dr.  Clendenin,  in  which  the 
Femoral  Artery  was  divided  (probably)  near  Poupart's  Ligament;  but  little  Bleeding  at 
the  Time;  Secondary  Hemorrhage  on  Sixth  Day;  Compression  and  Liquor  Ferri  Per- 
sulph.  employed  without  Success ;  Ligature  of  External  Iliac  Artery ;  no  Bleeding  after- 
wards; Death  from  Exhaustion  on  Seventeenth  Day  subsequent  to  Operation;  the  Opera- 
tion itself  answered  a  Good  Purpose,  but.  the  Patient  never  rallied  from  the  Loss  of  Blood 
occasioned  by  Secondary  Hemorrhage.  —  The  Bleeding  not  unfrequently  ceases  sponta- 
neously when  Large  Arteries  are  completely  divided  by  Gunshot  Projectiles.  — The  Sec- 
ondary Hemorrhage  in  this  Case  appears  to  have  been  excited  by  going  to  Stool.  —  Some 
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of  the  Bad  Consequences  of  employing  the  Persulphate  of  Iron  and  Pressure  to  restrain 
Hemorrhage  from  Large  Arteries  are  shown  by  this  Case.  —  These  Agents  proved  insuf- 
ficient to  control  the  Bleeding.  —  In  such  Cases  we  should  not  waste  Valuable  Time  in 
trying  Inefficient  Agents.  —  Other  Evils  resulting  from  the  Use  of  Ferri  Persulph.  and 
Pressure  stated.  —  A  Case  of  Gunshot  Wound  of  the  Thigh  near  Hs  Middle  severing  the 
Femoral  Artery;  Vessel  tied  both  proximally  and  distally  at  End  of  Twenty-four  Hours; 
Secondary  Hemorrhage  Six  Days  after  Injury;  it  was  controlled  by  Pressure;  Gangrene; 
Death  on  Eleventh  Day;  Autopsy;  Femoral  Vein  also  found  to  be  ligated;  Distal  Liga- 
ture of  Artery  had  separated;  the  Secondary  Bleeding  occurred  from  the  Distal  Orifice; 
Bad  Consequences  of  Pressure  in  this  Case.  —  Consequences  of  tying  the  Femoral  Vein 
in  this  Case;  it  probably  assisted  in  producing  the  Consecutive  Gangrene.  —  The  Primary 
Hemorrhage  was  considerable,  and  although  it  did  not  prove  immediately  fatal,  it  in  Re- 
ality contributed  much  to  that  Issue. — A  Case  of  Gunshot  Wound  of  the  Femoral  Ar- 
tery near  the  Middle  of  the  Thigh  contributed  by  Dr.  Clendenin ;  Hemorrhage  very  pro- 
fuse; Vessel  ligated  on  the  Spot ;  but  the  Patient  had  lost  so  much  Blood  that  he  died 
Twenty-eight  Hours  afterwards;  the  Autopsy  showed  chat  the  Femoral  Artery  was  com- 
pletely divided,  and  that  the  Femoral  Vein  was  not  injured.  —  Another  Case  of  Gunshot 
Wound  of  the  Femoral  Artery  near  the  Middle  of  the  Thigh,  contributed  also  by  Dr. 
Clendenin ;  Hemorrhage  very  profuse,  and  the  Patient  died  before  he  could  be  carried  to 
the  Field  Hospital,  a  Distance  of  about  One  Mile.  —  Dr.  Baylor's  Case,  in  which  the  Fem- 
oral Artery  was  severed  by  a  Minie  Ball  without  Consecutive  Hemorrhage.  —  Summary 
of  the  Foregoing  Cases,  Five  in  Number,  in  which  the  Femoral  Artery  was  severed  by 
Gunshot  Projectiles.  —  Primary  Hemorrhage  slight  in  Two,  considerable  in  One,  and 
Fatal  in  Two  Instances.  —  Secondary  Hemorrhage  occurred  in  Two  Instances.  —  Consec- 
utive Gangrene  occurred  in  Two  Instances.  —  All  of  them  died;  Two  of  Primary  Hem- 
orrhage; One  of  Exhaustion  following  Secondary  Hemorrhage;  One  of  Gangrene;  and 
One  of  Secondary  Hemorrhage  and  Gangrene.  —  Duration  of  the  Cases  severally  stated. 

—  A  Case  of  Gunshot  Wound  of  the  Popliteal  Artery,  contributed  by  Dr.  Clendenin; 
Hemorrhage  at  first  Profuse,   but  it  ceased  spontaneously;   Consecutive  Gangrene  of 
Foot  and  Leg;  Amputation  on  Thirteenth  Day  after  Injury;  Recovery.  —  Another  Case 
of  Gunshot  Wound  of  the  Popliteal  Artery  mentioned  by  Dr.  Clendenin. — A  Case  of 
Gunshot  Wound    severing    the    Popliteal   Artery;   Hemorrhage   ceased  spontaneously; 
Gangrene  of  Foot  and  Leg  occurred  in  Four  Days;  Amputation  and  Death  from  Exhaus- 
tion on  the  Fifth  Da}r  afterwards.  —  Septaemia  from  the  Gangrenous  Leg  occurred  in  this 
Case.  —  Primary  Amputation  should  have  been  performed.  — A  Case  of  Gunshot  Wound 
of  the  Knee-joint  severing  the  Popliteal  Artery.  —  Summary  of  Four  Popliteal  Arteiy 
Cases.  — In  all  of  them  the  Bleeding  ceased  spontaneously.  — In  Three  of  them  Consec- 
utive Gangrene  is  known  to  have  occurred.  —  The  Reasons  for  such  a  Result  stated.  — 
Two  Patients  died  and  Two  were  saved  by  Timely  Amputation.  —  Next,  Two  Cases  are 
related  in  which  Gunshot  Wounds  severing  the  Posterior  Tibial  Artery  were  followed  by 
Gangrene.  —  In  both  of  them  the  Bleeding  ceased  spontaneously.  —  Gunshot  Wounds  of 
the  Middle  and  Upper  Thirds  of  the  Leg  which  sever  the  Posterior  Tibial  Artery,  are  gen- 
erally followed  by  Gangrene.  —  The  Reasons  for  such  a  Result  stated.  —  On  Gunshot 
Wounds  dividing  the  Axillary  Artery,  with  Three  Illustrative  Cases.  — Another  Case  also 
referred  to.  —  Primary  Hemorrhage  generally  does  not  prove  fatal  in  Cases  where  the  Ax- 
illary Artery  is   completely  divided  by  Gunshot  Projectiles.  —  The  Bleeding  generally 
ceases  spontaneously  in  such  Cases.  —  Summary  of  these  Four  Cases.  —  Consecutive  Gan- 
grene occurred  in  One  Instance,  Traumatic  Aneurism  in  One  Instance,  both  proving  fatal, 
and  the  remaining  Two  Cases  recovered.  —  On  Gunshot  Wounds  dividing  the  Brachial 
Artery,  with  Three  Illustrative  Cases.  —  Two  of  them  were  contributed  by  Dr.  Clendenin. 

—  Summary  of  the  Three  Cases.  —  In  all  of  them  the  Primary  Bleeding  stopped  of  it- 
self. —  In  none  of  them  did  Gangrene  occur.  —  Two  recovered  and  One  died  of  Pyae- 
mia. —  A  Case  of  Gunshot  Wound  severing  the  Internal  Mammary  Artery,  contributed 
by  Dr.  Clendenin.  —  Disastrous  Consequences  of  Styptics  and  Pressure  in  this  Case. — 
A  Case  in  which  the  External  Carotid  Artery  was  probably  severed  by  a  Pistol-ball,  con- 
tributed by  Dr.   Sanford  B.   Hunt,  late  Surgeon  U.  S.  Volunteers.  —  The  Hemorrhage 
was  arrested  by  Digital  Pressure  applied  in  the  Wound,  and  the  Patient  recovered. — 
Concerning  the  Value  of  Local  Pressure  for  the  Temporary  Control  of  Certain  Forms  of 
Bleeding,  and  the  Way  in  which  it  should  be  applied  for  such  a  Purpose.  —  General  Sum* 
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mary  of  Twenty-three  Cases  of  Gunshot  Wounds  of  Arteries  which  we  have  related  or 
mentioned.  —  Gunshot  Wounds  severing  Large  Arteries  very  dangerous.  —  The  Principal 
Sources  of  Danger  are  Hemorrhage  and  Consecutive  Gangrene,  but  especially  the  Latter. 
—  Cases  of  Partial  Division  of  Arteries  by  Gunshot  Projectiles  come  under  the  Surgeon's 
Notice  more  frequently  than  Cases  of  Complete  Division.  —  Dr.  Otis'  Remarks  on  this 
Point.  —  Dr.  Otis'  Remarks  on  the  Treatment  of  Gunshot  Wounds  of  Arteries.  —  The 
Author's  Observations  on  the  same  Subject 40 

5.    INCISED    WOUNDS  OF   ARTERIES. 

Importance  of  the  Subject  —  How  Incised  Wounds  of  the  Arteries  are  inflicted.  —  Classifi- 
cation of  these  Wounds.  —  1.  Partial  Division.  —  2.  Complete  Division.  —  3.  Division  of  the 
Sheath  and  External  Coat  alone.  —  Incised  Wounds  of  Arteries  more  prone  to  bleed  than 
the  other  Forms  of  Vascular  Injury.  —  It  is  more  difficult  to  stop  the  Bleeding  when  Ar- 
teries are  partially  divided  by  Incised  Wounds,  than  when  the  Division  is  complete. — 
Principles  on  which  the  Treatment  should  be  conducted  when  a  Small  Artery  is  partially 
divided  by  a  Cutting  Instrument.  —A  Case  in  which  the  Brachial  Artery  was  cut  about 
half  way  through  by  a  Sabre  Thrust  near  its  Origin;  Hemorrhage  profuse  but  immediately 
arrested  with  an  Extemporaneous  Tourniquet;  the  Vessel  was  tied  on  both  Sides  of  the 
Orifice  in  its  Walls  with  a  Good  Result.  —  An  Important  Case,  in  which  the  Occipital 
Artery  was  wounded;  fatal  Twenty-three  Days  afterwards  from  Repeated  Hemorrhages, 
although  the  Common  Carotid  had  been  tied.  — If  the  Artery  had  happened  to  be  com- 
pletely divided  in  this  Case,  it  is  probable  that  Pressure  would  have  controlled  the  Bleed- 
ing; the  Reasons  stated. —  On  the  Phenomena  produced  by  the  Partial  Division  of  nn 
Artery  with  a  Sharp  Instrument.  —  Concerning  the  Plan  of  Treatment  which  should  be 
employed  when  Arteries  are  wounded  with  Sharp  Instruments.  —  A  Case  of  Incised 
Wound  of  the  Arm  involving  the  Axillary  Artery ;  Profuse  Hemorrhage  which  recurred 
Several  Times;  the  Subclavian  was  then  tied;  Recovery.  —  In  this  Case  the  Hunterian 
Operation  succeeded.  —  But  it  often  fails  in  Similar  Cases,  either  from  a  Return  of  the 
Bleeding,  or  from  the  Occurrence  of  Consecutive  Gangrene.  —  The  Old  Operation  is  gen- 
erally to  be  preferred  in  such  Cases.  —  A  Case  of  Incised  Wound,  completely  dividing  the 
Brachial  Artery  near  its  Origin ;  Death  from  Primary  Hemorrhage  in  between  Fifteen  and 
Twenty  Minutes.  —  A  Case  of  Incised  Wound  of  the  Throat  severing  the  External  Caro- 
tid Artery;  Death  in  about  Twenty  Minutes  from  Hemorrhage.  —  A  Case  in  which  the 
Popliteal  Artery  was  severed  with  a  Sabre ;  Traumatic  Aneurism  was  produced ;  treated 
by  the  Old  Method ;  Death  some  Time  afterwards  from  Pyaemia.  —  A  Case  of  Hernia! 
Aneurism  of  the  Brachial  Artery,  produced  by  an  Incised  Wound  of  ita  External  Coat.  — 
Description  of  Hernial  Aneurism.  —  Remarks  concerning  Hernial  Aneurism  .  81 

CHAPTER  FOURTH. 

OH  TRAUMATIC  ANEURISM. 

This  Accident  was  well  known  to  the  Ancient  Surgeons.  —  Galen  was  the  Earliest  Writer 
on  this  Subject.  —  Five  Cases  of  Traumatic  Aneurism  have  already  been  related  in  this 
Essay.  —  The  First  resulted  from  a  Punctured  Wound.  —  The  Second  from  a  Lacerated 
Wound.  —  The  Third  from  a  Gunshot  Wound.  —  The  Fourth  from  an  Incised  Wound.  — 
The  Fifth  was  an  Example  of  Hernial  Aneurism.  —  Two  Principal  Varieties  of  Traumatic 
Aneurism  recognized :  1 .  the  Diffused ;  2.  the  Circumtcribed.  —  Pathology  of  the  Diffused 
Variety. — Pathology  of  the  Circumscribed  Variety.  —  Two  Exceptional  Forms  of  the 
Circumscribed  Variety  also  mentioned.  —  An  Illustrative  Case  of  Circumscribed  Trau- 
matic Aneurism  of  the  Femoral  Artery  produced  by  a  Bayonet  Wound,  contributed  by 
Professor  Gouley.  —  The  Way  in  which  this  Variety  of  Aneurism  is  not  unfrequently  pro- 
duced. —  Traumatic  Aneurism  is,  in  Reality,  a  Variety  of  Arterial  Wound  in  which  the 
External  but  not  the  Internal  Bleeding  has  ceased. — A  Case  in  which  the  Axillary  Ar- 
tery was  severed  by  a  Carbine-ball ;  Circumscribed  Traumatic  Aneurism  appeared  on  the 
Twenty-first  Day ;  Ligature  of  the  Subclavian ;  Death  Forty-six  Days  afterwards  from 
Exhaustion,  produced  by  Secondary  Hemorrhage  and  Suppuration.  —  Comment*.  — 
Concerning  Hemorrhage  from  Wounded  Arteries.  —  On  the  Means  by  which  the  Bleed- 


CONTENTS.  XXI 

ing  stops  of  itself  when  Large  Arteries  are  severed  by  Gunshot  Projectiles. — Why 
Arteries  are  more  liable  to  bleed  when  partially  than  when  completely  divided.  — Con- 
cerning the  Surgical  Treatment  of  Primary  Hemorrhage.  —  On  the  Causes  of  the  An- 
eurismal  Murmur  and  Thrill.  —  Why  the  Murmur  and  Thrill  are  sometimes  not  present. 

—  Pathology  of  the  Aneurismal  Swelling  in  the  Case  just  related.  —  Pathology  of  the 
Secondary  Hemorrhage  which  occurred  in  the  same  Case.  —  It  did  not  occur  from  the 
Distal  End  of  the  Severed  Artery.  — It  did  occur  from  the  Proximal  End  through  Reflux 
of  Blood  in  the  Branches  of  the  Axillary  when  the  Collateral  Circulation  got  well  estab- 
lished. —  The  Old  Operation  should  have  been  performed  in  this  Case.  —  The  Reasons 
why  stated.  —  These  Views  are  corroborated  by  Sir  Charles  Bell's  Case,  which  is  here 
related.  —  Surgical  Treatment  of  Traumatic  Aneurism  in  general.  —  The  Ancient  Sur- 
geons were  acquainted  with  Excellent  Methods  of  treating  this  Lesion.  —  Galen,  Aetius, 
and  Paulus  ^Egineta  referred  to.  —  Of  the  Operation  of  Antyllus,  now  frequently  called 
"  the  Old  Operation."  —  Albucasis  and  Haly  Abbas  also  referred  to.  —  Treatment  of 
Diffused  Traumatic  Aneurism.  — The  Old  Operation  generally  to  be  preferred.  —  Treat- 
ment of  Circumscribed  Traumatic  Aneurism.  —  Objections  to  the  Plan  of  Hunter  in  such 
Cases.  — It  may  fail  through  inducing  Consecutive  Gangrene  or  Secondary  Hemorrhage. 

—  The  Old  Operation  less  likely  to  be  followed  by  these  Disasters.  —  The  same  Subject 
continued.  —  Mr.  Syme  deserves  much  credit  for  reviving  the  Old  Operation.  —  An  Il- 
lustrative Case  in  which  the  Old  Operation  was  performed  with  an  Excellent  Result.  — 
Immense  Pouch-shaped  Aneurism  of  the  Femoral  Artery,  produced  by  Gunshot  Injury; 
treated  by  tying  the  Vessel  on  both  the  Proximal  and  Distal  Side  of  the  Orifice  with  a 
Good  Result.  —  Concerning  Distal  Hemorrhage  in  this  Case.  —  Description  of  the  Aneu- 
rismal Sac. — Progress  of  the  Case  after  the  Operation  very   Satisfactory.  —  How  the 
Difficulties  attending  the  Performance  of  the  Old  Operation  in  Cases  such  as  the  Fore- 
going may  be  obviated.  —  Rules  laid  down.  —  Additional  Remarks  concerning  the  Treat- 
ment of  Traumatic  Aneurism  of  the  Axillary  Artery.  —  The  Plan  of  Treatment  should  be 
adapted  to  meet  the  Peculiarities  of  Traumatic  Aneurism  in  Special  Cases.  —  A  Case  of 
Traumatic  Aneurism  of  the  Femoral  Artery  occasioned  by  Gunshot  Injury;  Secondary 
Hemorrhage  occurred  Several  Times;  cured  finally  by  opening  the  Sac  and  tj-ing  the 
Artery  both  above  and  below  the  Place  of  Injury. —  We  generally  prefer  the  Old  Opera- 
tion to  that  of  Hunter  and  Anel,  because  it  is  more  likely  to  prove  successful.  —  The 
Hunterian  Operation  does  not  always  fail  in  such  Cases.  —  An  Illustrative  Instance  re- 
lated.—  Another  Illustrative   Case  narrated,  in  which  the  Operation  of  Anel  was  fol- 
lowed by  Traumatic  Gangrene.  — The  Femoral  was  the  Artery  that  was  involved.  —  The 
Limb  was  amputated  in  order  to  obviate  the  Consequences  of  Gangrene,  and  the  Patient 
finally  recovered.  —  The  Plan  of  Hunter  is,  however,  sometimes  preferable  to  the  Old  Op- 
eration in  Cases  of  Traumatic  Aneurisms  of  the  Leg  and  Ham.  —  Dupuytren  was  the 
first  to  conceive  and  execute  this  Proposal.  —  An  Illustrative  Case  that  occurred  in  Du- 
puytren's  Practice.  —  The  Reasons  which  led  him  to  operate  on  the  Plan  of  Hunter  stated. 

—  Dupuytren's  Observations  on  this  Point  very  interesting  and  instructive. — Delpech 
subsequently  treated  a  Similar  Case  in  the  same  Way  with  a  Good  Result.  —  Dupuytren 
also  treated  a  Gunshot  Case  on  the  same  Plan  with  Success.  —  Dupuytren's  Objections  to 
Amputation  in  Cases  of  Traumatic  Aneurism,  produced  by  Simple  Fracture. —  His  Objec- 
tions to  the  Old  Operation  also  stated.  —  Much  Injury  may  be  done  by  attempting  the 
Performance  of  an  Impracticable  Operation.  —  When  the  Fracture  is  compound,  it  is  gen- 
erally preferable  to  perform  the  Old  Operation,  or  else  to  amputate.  —  Mr.  Holmes'  Re- 
marks concerning  Traumatic  Aneurism  complicating  Fracture.  —  Resume  of  the  Surgical 
Treatment  of  Traumatic  Aneurism  required  in  the  several  Surgical  Regions  of  the  Body. 

—  Popliteal;    Femoral;    Iliac;   Carotid;  Axillary;    Brachial;   Radial;    Ulnar;    and    the 
Palmar  Arch.  —  The  next  Two  Cases  illustrate  the  Distressing  and  even  Deplorable  Cir- 
cumstances under  which  the  Surgeon  must  sometimes  operate  for  Traumatic  Aneurism.  — 
In  the   First  of  them  the  Result  was  good.  —  In  the  Last,  Recovery  might  have  taken 
place  if  the  Old  Operation  had  been  seasonably  performed.  —  The  same  Case  also  forcibly 
illustrates  the  Inutility  of  Local  Compression  as  a  Curative  Measure  of  Axillary  Aneu- 
rism. —  Of  Compression  as  a  Curative  Measure  for  Traumatic  Aneurism  in  general.  — 
The  Results  of  the  Treatment  by  Compression  stated.  —  This   Plan  of  Treatment  not 
adapted  to  the  Cure  of  Acute  Traumatic  Aneurism 96 
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CHAPTER  FIFTH. 

ON    WOUNDS  OF  THE   VEIJI8. 

Gunshot  Wounds  of  Veins  of  a  Serious  Nature  occurred  but  very  rarely  during  the  Late 
War.  —  An  Instance  mentioned.  —  Another  Instance  referred  to.  — Two  Cases  in  which 
Large  Veins  were  wounded  by  Gunshot  Projectiles  will  also  be  related.  —  In  One  of  them, 
which  was  contributed  by  Dr.  Swarts,  the  Ball  fractured  the  Lower  Jaw  and  passed  down- 
wards into  the  Neck,  fracturing  also  the  Transverse  Processes  of  the  Third  and  Fourth 
Cervical  Vertebrae ;  it  wounded  the  Internal  Jugular  Vein  and  lodged ;  Secondary  Hem- 
orrhage repeatedly  occurred;  the  Patient  ultimately  died  in  Convulsions;  Autopsy. — 
Our  Army  Medical  Museum  contains  Two  Specimens  belonging  to  the  same  Category.  — 
An  Illustrative  Case  contributed  by  Dr.  Leale.  —  Gunshot  Wound  of  Femoral  Vein ; 
Death  Seventeen  Days  afterwards  from  Exhaustion,  produced  by  Hemorrhage,  which  fre- 
quently recurred.  —  Our  Army  Medical  Museum  also  contains  Two  Specimens  which 
were  obtained  from  Cases  similar  to  the  One  just  related.  —  Remarks  by  the  Surgical 
Historian  of  the  British  Army  in  the  Crimean  War  on  the  Traumatic  Lesions  of  Veins.  — 
A  Case  briefly  quoted  from  his  Work.  —  Also  his  Remarks  on  Venous  Hemorrhage  and 
Consecutive  Gangrene  occurring  when  the  Main  Artery  and  Vein  are  both  wounded. — 
Our  Army  Medical  Museum  contains  Three  Specimens,  in  which  Large  Arteries  and  then* 
Accompanying  Veins  were  wounded  by  Gunshot  Projectiles.  —  Our  Army  Medical  Mu- 
seum also  contains  a  Specimen  of  Punctured  Wound  of  a  Vein.  The  Femoral  Vein  was 
pierced  by  a  Darning-needle.  —  Wounds  of  Veins  an  Important  Subject  for  Three  Reasons, 
which  are  enumerated.  —  Certain  Forms  of  Venous  Compression  promote  Venous  Hemor- 
rhage ;  they  are  enumerated.  —  On  the  Influence  of  Posture  in  promoting  Venous  Hemor- 
rhage. —  Treatment  of  Hemorrhage  from  Wounded  Veins.  —  We  should  endeavor  to 
restrain  the  Bleeding  from  Wounded  Veins:  1st,  by  obviating  the  Conditions  which  pro- 
mote it;  2d,  by  the  Employment  of  Compression ;  3d,  by  the  Application  of  Ligatures.  — 
The  Author's  Experience  in  tying  Veins.  —Dr.  S.  W.  Gross'  Valuable  Paper  on  the  same 
Subject. —  Gunshot  Wounds  of  the  Femoral  or  the  Popliteal  Vein,  with  Corresponding 
Lesion  of  the  Accompanying  Artery,  generally  require  Immediate  Amputation.  —  The 
Reasons  stated.  —  Dr.  W.  Thomson's  very  Interesting  and  Instructive  Case,  which  be- 
longs to  this  Category,  is  referred  to  at  some  Length  ......  137 

CHAPTER  SIXTH. 

ON  ARTERIO-VENOUS  ANEURISM. 

An  Illustrative  Case  related.  —  Another  Case  illustrating  this  Subject,  which  was  contrib- 
uted by  Dr.  David  Prince.  —  Wound  of  the  Left  Carotid  Artery  and  Jugular  Vein,  in- 
flicted by  a  Pistol-bullet,  producing  Aneurism  immediately  and  Varix  subsequently;  the 
Carotid  was  tied  Seven  Days  after  the  Injury,  and  Cerebral  Symptoms  were  induced 
thereby ;  Death  occurred  Five  Days  afterwards ;  Autopsy.  —  Dr.  Prince's  Comments  on 
this  Case.  —  How  the  Blood-supply  of  the  Brain  was  diminished.  —  Consequences  of  the 
Diminished  Blood-supply  of  the  Brain.  —  A  Case  mentioned  by  Guthrie  illustrates  the 
same  Subject.  —  Another  Case  illustrating  the  same  Subject  — Mr.  C.  H.  Moore  on  the 
same  Subject.  —  On  the  Inutility  of  the  Hunterian  Operation  for  the  Cure  of  Arterio- 
venous  Aneurism  .  145 


CHAPTER  SEVENTH. 

ON   WOUNDS  OF  THE    HEART. 

Penetrating  Wounds  of  the  Heart  do  not  always  prove  speedily  fatal.  —  Dupuytren's  Cases 
referred  to. —  One  of  them  survived  the  Injury  several  Hours. — Another  Twenty-five 
Days.  —  Another  Three  Days.  —  Another  Eight  Days.  —  And  Another  died  on  the 
Twelfth  Day.  —  Effect  of  Acupuncture  of  the  Heart  in  Cases  of  Cholera.  —  That  Gunshot 
Wounds  of  the  Heart  are  not  always  immediately  fatal  is  proved  by  the  Surgical  Experi- 
ence of  the  Late  War.  — Four  Specimens  of  this  Lesion  preserved  in  our  Army  Medical 
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Museum. — But  generally  Gunshot  Wounds  of  the  Heart  prove  quickty  fatal.  —An  Il- 
lustrative Case.  —  Gunshot  Wound  perforating  the  Aorta  near  its  Origin,  and  the  Right 
Auricle  of  the  Heart;  Death  was  instantly  produced;  Autopsy. — An  Illustrative  Case 
which  occurred  in  the  Practice  of  Prof.  Carnochan.  —  Penetrating  Gunshot  Wound  of  the 
Heart;  Life  protracted  for  Eleven  Days;  Bullet  found  embedded  and  encysted  in  the  Sub- 
stance of  the  Heart  at  the  Septum  Ventriculorum;  Wound  of  Heart  healed;  Death  re- 
sulted from  Pericarditis,  —  Dr.  Purple's  Monograph  on  Wounds  of  the  Heart  referred 
to.  —  It  contains  a  Summary  of  Twelve  Cases  of  Gunshot  Injury  of  that  Organ,  in  which 
the  Patients  survived  from  Forty -four  Hours  to  Six  Years.  —  A  Case  of  Punctured  Wound 
of  the  Base  of  the  Right  Ventricle  of  the  Heart  inflicted  with  the  Blade  of  a  Pocket-knife; 
Death  on  the  Seventeenth  Day  from  Pneumonia;  Wound  of  the  Heart  closed;  Report  of 
the  Case  Communicated  to  Prof.  Hamilton  by  Dr.  J.  P.  Wallace,  late  Acting  Assisting 
Surgeon  U.  S.  Army.  —  Punctured  Wounds  of  the  Heart  usually  prove  quickly  fatal,  but 
generally  not  quite  so  quickly  as  Gunshot  Wounds  of  that  Organ.  —  Dr.  Eve  mentions 
Two  Cases  of  Punctured  Wounds  of  the  Heart  in  which  Recovery  took  place.  —  No  Case 
of  Heart-wound  was  treated  in  the  British  Army  during  the  Crimean  War  .  .  152 

CHAPTER  EIGHTH. 

ON  THE   SPONTANEOUS  ARREST  OF   HEMORRHAGE    FROM   WOUNDED    ARTERIES,   AND  THE 
MEANS   BY   WHICH   IT   IS  EFFECTED. 

Mr.  Paget's  Remarks  on  Hemorrhage  from  Incised  Wounds.  —  It  occurs  mostly  in  Distinct 
and  Visible  Streams.  —  Nearly  all  the  Minute  Vessels  become  closed  as  soon  as  divided. 

—  How  such  Closure  is  effected.  —  Gradually  the  Larger  Vessels  also  cease  to  bleed.  — 
The  Subsequent  Phenomena.  —  The  Spontaneous  Arrest  of  the  Bleeding  from  a  Severed 
Artery  is  effected  by  the  Following  Means:   1st.   Constriction  or  even  Closure  of  the 
Bleeding  Orifice  by  Contraction  of  the  Fibres  of  the  Muscular  Coat  at  the  Place  of  Injury 

—  2d.  Retraction  of  the  Ends  of  the  Severed  Artery ;  its  Consequences.  —  How  this  Re- 
traction is  effected.  — 3d.  Coagulation  of  the  Outflowing  Blood,  whereby  first  an  External 
and  second  an  Internal  Coagulum  or  Plug  is  formed.  —  The  Coagulability  of  the  Blood 
increases  rapidly  with  the  Approach  of  Syncope.  —  4th.  Diminution  of  the  Force  of  the 
Heart's  Contractions  as  the  Loss  of  Blood  increases.  —  Description  of  the  Local  Phenom- 
ena which  are  thus  produced.  —  Guthrie's  Remarks  on  the  Phenomena  relating  to  the 
Spontaneous  Arrest  of  Arterial  Hemorrhage.  —  Dr.  Jones'  Explanation  differs  somewhat 
from  the  Foregoing.  —  He  gives  Undue  Prominence  to  Retraction.  —  Consequences  of 
Retraction. — An  Occluding  Clot  more  readily  retained  in  Situ.  —  Dr.  Jones  on  the  Ex- 
ternal Coagulum —  also  on  the  Internal  Coagulum.  —  Dr.  Jones  on  the  Reparative  Pro- 
cess in  Wounds  of  Arteries.  —  Exudation  of  Plastic  Material.  —  The  Permanent  Arrest 
of  Bleeding  chiefly  depends  on  this  Coagulum  of  Lymph.  —  Other  Phenomena  attending 
the  Reparative  Process  in  Wounds  of  Arteries.  — The  Permanent  Suppression  of  Hemor- 
rhage is  effected  bv  the  Concurrent  and  Successive  Operations  of  many  Causes.  —  They 
are  briefly  enumerated.  — The  Arteries  are  much  less  likely  to  bleed  when  severed  by  a 
Lacerated  Wound  than  by  an  Incised  Wound.  —  The  Reasons  of  this  Difference  briefly 
stated.  —  The  Phenomena  also  briefly   described.  —  Arteries   possess    Extensibility  and 
Elasticity  as  well  as  Contractility  and  Retractility.  —  When  the  Occluding  Clot  is  small 
or  weak,  it  may  give  Rise  to  Intermediary  Hemorrhage  or  Traumatic  Aneurism.  —  The 
Bleeding  from  Wounded  Arteries  is  much  more  likely  to  cease  spontaneously  when  the}' 
are  completely  than  when  they  are  but  partially  severed.  —  The  Reasons  severally  stated. 

—  The  Nature  of  the  Injury  of  the  Surrounding  Parts  often  assists  in  arresting  Hemor- 
rhage. —  Foreign  Bodies  in  the  Wound  may  also  assist  in  producing  the  same  Result.  — 
A  Musket-ball  sometimes  serves  to  repress  Arterial  Hemorrhage  by  Occluding  the  Wound 
in   the   Artery  itself.  —  Dr.   Peters'  Case   referred   to.  —  Dr.    Gouley's   Case   related. — 
Secondary  Hemorrhage  from  Left  Carotid  Artery,  wounded  Fourteen  Days  previously  by 
a  Musket-ball,  which  passed  nearly  through  the  Vessel  and  lodged  in  its  Walls  beneath 
the  Omo-hyoid  Muscle,  and  completely  occluded  it  on  the  Cardiac  Side  of  the  Wound;  a 
small  Aneurism  formed  on  the  Distal  Side  of  the  Wound  from  which  Profuse  and  Fatal 
Bleeding  occured.  —  A   Remarkable   Feature   of  this  Case  mentioned.  —  A   Traumatic 
Aneurism  formed  in  Connection  with  the  Distal  End  of  the  Artery.  — The  Subject  of  Pri- 
mary Hemorrhage  has  been  considered  in  Connection  with  Wounds  of  the  Arteries      165 
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CHAPTER  NINTH. 

ON  INTERMEDIARY  HEMORRHAGE. 

This  Subject  next  claims  our  Attention.  —  We  do  not  employ  the  Term  in  the  same  Sense 
as  Dr.  Mat-lend. — We  restrict  its  Use  to  Hemorrhage  occurring  in  the  Intermediary- 
Period,  properly  so  called.  —  Definition  of  Term.  —  Intermediary  Hemorrhage  generally 
connected  with  Increased  Vascular  Activity.  —  It  belongs  to  the  Period  of  Reaction.  —  As 
the  Intermediary  Period  is  brief,  so  this  Form  of  Bleeding  occurs  comparatively  but  sel- 
dom.—  Four  Examples  of  Intermediary  Hemorrhage  will  be  related. —  One  of  them 
occurred  in  the  Stump  of  a  recently  Amputated  Thigh.  —  In  Another  Case  the  Bleeding 
occurred  in  an  Arm-stump  from  the  Ligature  slipping  off  from  the  End  of  the  Main 
Artery.  —  In  the  other  Two  Cases  the  Bleeding  was  produced  by  the  Bursting  open  of 
Traumatic  Orifices  in  Vessels  but  imperfectly  closed  with  Coagula.  —  An  Illustrative 
Case  contributed  by  Dr.  C.  A.  Leale.  —  Intermediary  Hemorrhage,  parenchymatous  in 
Character,  following  Secondary  Amputation,  and  arrested  by  the  Application  of  Liquor 
Ferri  Persulph. ;  Recovery.  —  Another  Illustrative  Case.  —  Intermediary  Hemorrhage 
from  an  Arm-stump  on  the  Fourth  Day  after  Amputation,  the  Brachial  Artery  having 
not  been  properly  tied;  arrested  by  opening  the  Stump  and  tying  the  Artery  again;  its 
Coats  were  healthy;  Death  Thirteen  Days  afterwards  from  Pyaemia.  —  Another  Illustra- 
tive Case.  —  Profuse  Intermediary  Hemorrhage  from  a  Gunshot  Wound  of  the  Face  and 
Neck :  it  occurred  on  the  Fourth  Day ;  Ligation  of  Right  Primitive  Carotid  Artery ;  it 
recurred;  Ligation  of  Left  External  Carotid;  Recovery.  —  Another  Illustrative  Case. — 
Intermediary  Hemorrhage  from  the  Deep  Palmar  Arch  following  Gunshot  Wound  of 
Hand;  it  began  on  the  Second  Day;  Ligation  of  Brachial  Artery;  more  than  Four  Months 
aftenvards  the  Hand  was  attacked  with  Sloughing;  then  Profuse  Secondary  Hemorrhage 
occurred ;  it  was  controlled  by  Styptics  and  Pressure.  —  Prof.  Hamilton's  Observations  on 
Intermediary  Hemorrhage.  —  The  Pathology  of  this  Form  of  Bleeding.  —  Intermediary 
Hemorrhage  occurs  more  frequently  than  is  generally  supposed.  —  Its  Disastrous  Conse- 
quences. —  On  the  Treatment  of  Intermediary  Hemorrhage :  1st,  with  Styptics ;  2d,  by 
relying  the  Bleeding  Vessel;  3d,  by  tying  the  Main  Artery  at  some  Distance  from  the 
Wound 174 

CHAPTER  TENTH. 

ON   SECONDARY   HEMORRHAGE. 

Definition  of  the  Term.  —  This  Accident  belongs  to  the  Secondary  Period  and  is  connected 
with  the  Process  of  Suppuration.  —  It  usually  occurs  between  the  Fifth  and  Twentieth 
Days;  but  most  frequently  about  the  Fourteenth  Day.  —  Summary  of  Sixty-five  Cases  of 
Secondary  Hemorrhage.  —  In  Scorbutic  Subjects  Secondary  Bleeding  is  most  likely  to 
occur  on  the  Fifth,  Sixth,  and  Seventh  Days.  —  Causes  of  Secondary  Hemorrhage.  —  It 
may  be  produced  by  a  Considerable  Variety  of  Causes,  as  follows:  1st.  It  is  not  unfre- 
quently  produced  by  a  Contused  Wound  of  an  Artery.  —  An  Illustrative  Case  contributed 
bj-  Dr.  Benjamin  Woodward.  —  Gunshot  Wound  of  Face  and  Neck  with  Comminuted 
Fracture  of  Lower  Jaw  on  Right  Side;  very  Profuse  Hemorrhage  on  Seventh  Day  from 
Internal  Carotid  Artery,  which  had  sloughed;  Ligation  of  Common  Carotid;  Bleeding 
permanently  arrested  ;  Death  on  Seventh  Day  afterwards  from  Meningitis  and  Softening 
of  the  Brain;  Autopsy.  — An  Important  Feature  of  this  Case  mentioned.  — Another  Im- 
portant Feature  of  this  Case.  —  2d.  Secondary  Hemorrhage  is  sometimes  produced  by  the 
Separation  of  the  Slough,  which  not  unfrequently  surrounds  the  Track  of  Gunshot  Projec- 
tiles, in  the  Soft  Parts.  —  An  Illustrative  Case. —  Secondary  Hemorrhage  following  Gun- 
shot Wound  of  Thigh  (Flesh)  on  the  Eleventh  Day;  Ligation  of  Femoral  Artery  on  the 
Plan  of  Hunter;  Consecutive  Gangrene  and  Death  on  Eighteenth  Day  after  the  Wound 
was  inflicted.  —  3d.  Secondary  Hemorrhage  often  occurs  in  Consequence  of  the  Walls  of 
an  Artery  having  been  attacked  by  Sloughing  at  a  Place  where  the}'  were  not  primarily 
injured.  —  Sloughing  Ulceration  and  Sloughing  Phagedsena.  —  Three  Cases  Illustrating 
this  Form  of  Secondary  Hemorrhage  related.  —  Secondary  Hemorrhage  may  be  produced 
by  Simple  Ulceration.  —  An  Illustrative  Case  of  a  very  Interesting  and  Instructive  Char- 
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acter. —  Gunshot  Wound  of  Ankle-joint  involving  the  Tibia  and  Astragalus;  Profuse 
Bleeding,  Arterial  in  its  Nature,  occurred  on  the  Eighty-fifth  (85th)  Day;  Amputation; 
Dissection  of  the  Amputated  Member  showed  that  the  Posterior  Tibial  Artery  had  been 
opened  by  the  Ulcerative  Process  from  Pressure  exerted  by  a  Piece  of  Broken  Bone; 
Death  on  the  Twentieth  Day  after  the  Operation  from  Exhaustion.  —  Another  Illustrative 
Case  in  which  the  Popliteal  Artery  was  opened  by  Ulceration  occasioned  by  a  Seques- 
trum. —  Two  Additional  Cases  related  in  which  Important  Arteries  were  opened  by  the 
Ulcerative  Process.  —  In  both,  the  Ulceration  of  the  Arterial  Tunics  appears  to  have  re- 
sulted from  a  Depraved  Condition  of  the  General  Health.  —  5th.  Secondary  Hemorrhage 
is  not  unfrequently  produced  by  the  Non-union  or  Non-healing  of  Arteries  when  they  are 
tied.  —  Case  of  Saxon  referred  to.  —  6th.  Secondary  Hemorrhage  is  sometimes  occasioned 
by  the  Liquefaction  or  the  Giving  Way  of  the  Adhesive  Material  with  which  an  Arterial 
Wound  has  been  closed. — An  Illustrative  Case.  —  Secondary  Hemorrhage  from  a  Gun- 
shot Wound  of  Leg  severing  the  Peroneal  Artery,  with  Fracture  of  the  Fibula,  occurring 
on  the  Fourteenth  Day;  Amputation;  the  Peroneal  Artery  the  Source  of  the  Bleeding; 
the  Occluding  Plug  of  Coagulum  and  Fibrine  had  softened  and  yielded  to  the  Impulse  of 
the  Blood.  —  7th.  Secondary  Hemorrhage  often  occurs  in  Connection  with  Traumatic 
Aneurism.  — An  Illustrative  Csise. —  Gunshot  wound  of  Axillary  Artery;  Diffused  Trau- 
matic Aneurism;  Secondary  Hemorrhage  on  Tenth  Day;  Deligation  of  the  Subclavian; 
Hemorrhage  recurred  three  Days  afterwards;  Consecutive  Gangrene;  Death;  Autopsy. — 
8th.  Secondary  Hemorrhage  is  not  unfrequently  produced  by  Imperfect  Closure  of 
Breaches  in  Wounded  Arteries.  At  first  the  Bleeding  is  arrested  spontaneously,  but 
afterwards  the  Adhesive  Process  fails  to  close  the  Traumatic  Orifice  permanently,  either 
because  the  Wounded  Vessel  is  imprisoned  in  some  Bony  Canal,  which  holds  it  open  at 
the  Place  of  Injury,  or  because  it  is  situated  in  some  Part  whose  Mobility  is  so  great  as  to 
obstruct  the  Healing  Process  in  the  Arterial  Wound.  —  T  wo  Illustrative  Cases  related.  — 
9th.  Secondary  Hemorrhage  not  unfrequently  Occurs  from  the  Distal  Orifice  of  Wounded 
Arteries.  —  Two  Cases  referred  to.  —  10th.  Scurvy  promotes  the  Occurrence  of  Secondary 
Hemorrhage.  —  An  Illustrative  Case  contributed  by  Dr.  W.  Clendenin.  —  Scorbutus; 
Gunshot  Wound,  involving  Brachial  Artery ;  Secondary  Hemorrhage  on  the  Sixth  Day 
arrested  by  Ligation  of  Artery  at  Place  of  Injury,  both  Proximal  and  Distal;  Reference 
also  made  to  Thirteen  Additional  Cases  of  Scorbutic  Hemorrhage.  —  Dr.  Clendenin's 
Contribution  continued.  —  His  Experience  concerning  Scorbutic  Hemorrhage  from  the 
Radial  and  Ulnar  Arteries.  —  Also  from  the  Posterior  Tibial  Artery.  —  Dr.  John  Wilson's 
Remarks  on  the  Causes  of  Secondary  Hemorrhage.  —  Depravation  of  the  Blood  the  Pro- 
lific Source  of  this  Form  of  Bleeding.  —  llth.  Secondary  Hemorrhage  is  sometimes  in- 
duced by  the  Injuries  attendant  on  the  Transportation  of  the  Wounded.  —  A  Case  related 
by  Guthrie.  —  12th.  The  Occurrence  of  Secondary  Hemorrhage  is  promoted  by  the  Ope- 
ration of  Moral  Causes  of  a  Depressing  Nature.  —  Some  Interesting  Notes  on  this  Subject. 

—  On  the  Influence  of  Atheroma  and  Ossification  of  Arteries  in  producing  Secondary 
Hemorrhage. — Mr.  Paget's  Remarks  on  this  Subject.  —  When  Secondary  Bleeding  oc- 
curs from  an  Artery  wounded  or  tied  in  the  Continuity  of  a  Limb,  the  Distal  Orifice  is 
more  frequently  the  Source  of  the  Hemorrhage  than  the  Proximal.  —  Secondary  Hemor- 
rhage, in  whatever  Way  produced,  generally  implies  some  Defect  in  the  Healing  Process. 

—  On  the  Prophylactic  Treatment  of  Secondary  Hemorrhage         ....        182 

CHAPTER  ELEVENTH. 

ON  THE   SURGICAL  TREATMENT  OF  TRAUMATIC  HEMORRHAGE,  ESPECIALLY  THE  SECOND- 
ARY  FORM   OF   IT. 

The  Ancient  Surgeons  on  the  Treatment  of  Traumatic  Hemorrhage:  1st,  Celsus;  2d,  Galen; 
3d,  Aetius;  4th,  Palladius;  5th,  Albucasis;  6th,  Averrhoes;  7th,  Avicenna;  8th,  Rhases; 
9th,  Haly  Abbas;  10th,  Paulus  ^Egineta.  — The  Early  Modern  Writers  on  Surgery  men- 
tion all  the  Ancient  Methods  of  suppressing  Hemorrhage:  1st.  Of  Pressure  as  a  Means 
of  arresting  Hemorrhage.  —  How  it  should  be  applied  to  restrain  Venous  Hemorrhage.  — 
In  what  Cases  Pressure  should  be  employed  to  suppress  Arterial  Hemorrhage.  —  How  it 
should  be  applied  to  restrain  Bleeding  from  Large  Arteries  when  wounded.  — But  Little 
Force  required  to  suppress  Arterial  Hemorrhage  when  directly  applied.  —  The  Author's 
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Experience  on  this  Important  Subject.  —  Pressure  must  not  be  looked  upon  as  a  Substitute 
for  the  Ligature.  —  It  generally  fails  to  arrest  the  Bleeding  permanently  when  Important 
Arteries  are  wounded.  —  But  it  is  often  a  Useful  Adjuvant.  —  2d.  Of  Certain  Attringenti 
as  Haemostatic  Agents.  —  Our  Army  Surgeons  have  placed  Most  Confidence  in  the  Per- 
sulphate and  the  Perchloride  of  Iron.  —  The  Cases  in  which  they  have  been  found  useful. 

—  Objections  te  their  Indiscriminate  Use  already  stated.  —  3d.  Of  the  Actual  Cuutery  as 
a  Means  of  arresting  Secondary  Hemorrhnge. — The  Hot  Iron  successfully  employed 
when  the  Parts  were  sloughing.  —  An  Illustrative  Case  contributed  by  Dr.  Clendenin.  — 
Gunshot  Wound  of  Leg;  Secondary  Hemorrhage  on  Fifteenth  Day;  it  recurred  Three 
Times;  Wound  unhealthy;  Bleeding  controlled  at  first  by  Pressure  alone;  Next  Pressure 
and  Liquor  Ferri  Persulph.  were  tried,  but  without  Success;  then  the  Actual  Cautery 
arrested  the  Bleeding;  Recovery.  —  Dr.  Clendenin's  Experience  favorable  to  using  the 
Actual  Cautery  for  suppressing  Hemorrhage  from  Sloughing  and  Gangrenous  Wounds. 

—  Another  Case.  —  Gunshot  Wound  of  Right  Buttock  penetrating  Pelvic  Cavity;  Sec- 
ondary Hemorrhage  commencing  on  Twelfth  Day;  Pressure  and  Astringents  tried  with- 
out Success;  Actual  Cautery  also  unsuccessful.  —  Why  it  failed   in  this  Case.  —  The 
Actual  Cautery  more  reliable  as  an  Haemostatic  Agent  than  Pressure  and  Astringents.  — 
It  is  well  adapted  to  the  Treatment  of  Hemorrhage  occurring  in  Sloughing  and  Gangren- 
ous Parts.  —  4th.  Of  Torsion  as  an  Haemostatic  Proof  durc.  —  It  is  an  Expedient  of  Minor 
Importance  for  the  Suppression   of  Arterial  Hemorrhage. — 5th.  Of  Am/mtation  as  an 
Operative  Procedure  which  may  sometimes  be  rendered  necessary  by  Secondary  Hemor- 
rhage. —  It  was  one  of  the  Principal  Expedients  employed  by  the  Ancients  for  the  Relief 
of  Hemorrhage  occurring  in  the  Extremities.  —  The  Cases  in  which  it  is  still  employed 
for  that  Purpose  enumerated.  —  5th.  Of  the  Ligature  as  a  Means  of  suppressing  Hemor- 
rhage. —  An  Illustrative  Case  contributed  by  Dr.  Clendenin.  —  Gunshot  Wound  of  Upper 
Part  of  Neck;  Bullet  passed  through  from  Side  to  Side;  Secondary  Hemorrhage  on  Four- 
teenth Day ;  it  was  treated  by  Pressure ;  it  recurred  Several  Times,  and  finally  terminated 
in  Death;  Interesting  Reflections  by  Dr.  Clendenin;  Important  Statements  by  the  same 
Writer  concerning  other  Cases  of  Secondary  Hemorrhage  wherein  Pressure  and  the  Per- 
sulphate of  Iron  had  failed,  but  which  were  finally  saved  by  Ligation.  —  The  Ligature 
the  most  reliable  of  all  the  Means  at  our  Disposal  for  the  Arrest  of  Secondary  Hemor- 
rhage. —  Eight  Instances  mentioned  in  which  Compression  failed,  the  Brachial  Artery 
being  wounded.  —  Guthrie's  Direction  not  to  tie  a  Wounded  Artery  unless  it  Bleeds  at 
the  Time  is  far  too  broad  and  undiscriminating.  —  Fatal  Consequences  of  this  Policy  in 
the  Case  just  related.  —  Good  Results  of  a  Different  Policy  in  other  Cases. — The  Liga- 
ture employed  on  Three  Distinct  Plans  for  the  Arrest  of  Arterial  Hemorrhage.  —  They 
are  enumerated:  1st,  the  Old  Plan ;  2d,  that  of  Anel;  3d,  that  of  Hunter.  —  A  Case  con- 
tributed by  Dr.  Leale.  —  Gunshot  Wound  of  Leg  fracturing  Fibula  and  severing  the  Pos- 
terior Tibial  Artery;  Secondary  Hemorrhage  commencing  on  Tenth  Day;  Pressure  and 
Astringents  failed  to  arrest  it ;   Old  Operation  performed ;  Hemorrhage  permanently  sup- 
pressed, but  Death  ultimately  occurred  from  Pyaemia.  — Pyaemia  results  not  unfrequently 
from  Wounds  of  Arteries.  —  A  Case  contributed  by  Dr.  Clendenin  in  which  Secondary 
Hemorrhage  was  successfully  treated  by  tying  the  Artery  on  the  Plan  of  Anel.  —  Gun- 
shot Wound  of  Cheek,  Tongue,  and  Throat ;  Secondary  Hemorrhage  on  Seventh  Day 
from  Mouth;  Astringents  failed  to  arrest  it;  Ligation  of  Lingual  Arter_v  which  stopped 
the  Bleeding,  and  it  did  not  return.  —  A  Case  contributed  by  Dr.  Heise  in  which  Second- 
ary Bleeding  occurring  in  a  Stump  was  successfully  treated  by  tying  the  Main  Artery  on 
the  Plan  of  Anel.  —  Gunshot  Fracture  of  Thigh  involving  Knee-joint;  Amputation;  Sec- 
ondary Hemorrhage  from  Stump  on  Twenty-third  Day  afterwards ;  ligated  the  Femoral 
Artery  in  Scarpa's  Space,  which  arrested  the  Bleeding  permanently;  Recover}'.  —  The 
Old  Operation  is  generally  to  be  preferred  in  treating  Secondary  Hemorrhage  — To  what 
Cases  the  Plan  of  Anel  is  Applicable.  —  Dr.  David  P.  Smith's  Contribution  on  Secondary 
Hemorrhage.  —  An  Account  of  Four  Cases  successfully  treated.  —  1st.  In  this  Case  the 
Brachial  Artery  was  tied  on  the  Plan  of  Hunter.  —  2d.  In  this  Case  the  Common  Carotid 
was  tied  on  the  Plan  of  Hunter.  —  3d.  In  this  Case  also  the  Common  Carotid  was  tied  on 
the  Plan  of  Hunter.  —  4th.  In  this  Case  the  Femoral  was  tied  on  the  Plan  of  Huntor.  — 
Guthrie's  Rule  to  tie  every  Artery  at  the  "  Bursten  Point  "  cannot  always  be  followed.  — 
A  Case  contributed  by  Dr.  Clendenin.  —  Gunshot  Wound  of  Mouth  and  Neck ;  Secomlnrv 
Hemorrhage  on  Eighteenth  Day;  Ligation  of  Common  Carotid  Artery;  Death  Three 
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Hours  afterwards  by  Coma.  —  On  Cerebral  Mischief  as  a  Consequence  of  tying  the  Com- 
mon Carotid  Artery.  —  The  Fatality  of  this  Operation  very  great.  —  The  Common  Caro- 
tid should  not  be  tied  in  Cases  where  the  Ligation  of  the  External  Carotid  or  its  Branches 
will  arrest  the  Bleeding.  —  A  Case  contributed  by  Dr.  B.  Howard.  —  Gunshot  Wound  of 
Neck  followed  by  Secondary  Hemorrhage;  Ligation  of  Common  Carotid  Artery;  Result 
not  stated.  —  A  Case  contributed  by  Dr.  Leale.  —  Gunshot  Wound  of  Thigh;  Secondary 
Hemorrhage;  Ligation  of  External  Iliac  Artery;  The  Bleeding  recurred,  but  it  was  con- 
trolled by  Pressure ;  Pyaemia  supervened;  Result  not  stated.  —  A  Case  which  occurred 
in  the  Practice  of  Prof.  Brainard.  —  Ligature  of  Common  Iliac  Artery  fot  Secondary 
Hemorrhage  from  Gunshot  Wound  of  Thigh  near  Pelvis;  Recovery  from  Operation,  but 
Death  occurred  Three  Months  afterwards  from  Typhoid  Fever.  —  Gunshot  Wound  of 
Thigh  (Lower  Third)  involving  Femoral  or  Popliteal  Artery;  Vessel  tied  in  Tendinous 
Canal  of  the  Adductor  Magnus ;  Secondary  Hemorrhage ;  then  tied  Femoral  Artery  at 
Apex  of  Scarpa's  Triangle;  Death  occurred  some  Time  afterwards  (Two  Months).  — Sec- 
ondary Hemorrhage  from  Stump  after  Amputation  at  the  Shoulder-joint;  Bleeding  very 
profuse  and  repeated;  arrested  by  Pressure  on  the  Subclavian;  Recovery. —  The  Ligation 
of  the  Subclavian  would  have  been  preferable  in  this  Case.  —  The  Reasons  stated.  — 
Secondary  Hemorrhage  occurring  in  Stumps  should  be  treated  on  somewhat  Different 
Principles  from  those  which  obtnin  when  it  occurs  in  the  Continuity  of  the  Extremities. 
—  The  Reasons  stated.  —  Conclusions  concerning  the  Employment  of  the  Ligature  for  re- 
straining Hemorrhage..  —  A  pretty  Full  Summary  given.  —  Why  the  Metallic  Ligature 
is  generally  to  be  preferred.  —  7th.  Of  Acupressure  as  an  Haemostatic  Agent.  —  Dr.  Otis' 
Remarks  on  this  Subject.  —  Surgical  Hemorrhage  not  relieved  by  the  Internal  Adminis- 
tration of  Astringents 212 

CHAPTER  TWELFTH. 

ON  PARKNCHYMATOUS  HEMORRHAGE. 

This  Variety  of  Hemorrhage  was  not  described  until  a  Recent  Period.  —  Stromeyer's  Re- 
marks concerning  it.  — The  Blood  in  this  Form  of  Hemorrhage  does  not  issue  in  Distinct 
Streams.  —  Parenchymatous  Hemorrhage  may  occur  during  the  Primary,  the  Inter- 
mediary, and  the  Secondary  Period.  —  The  Pathology  differs  in  the  Several  Periods.  — 
The  Pathology  explained  for  each  of  these  Periods.  —  A  Case  related  in  which  Profuse 
Parenchymatous  Hemorrhage  occurred  during  the  Primary  Period.  —  Secondary  Ampu- 
tation of  the  Thigh  performed  for  Gunshot  Injury  of  the  Leg;  Copious  Parenchymatous 
Bleeding  from  Surface  of  Stump;  it  was  arrested  by  covering  the  Raw  Surface  of  the 
Stump  with  Lint  soaked  in  Liquor  Ferri  Persulph. ;  Recovery ;  why  Parenchymatous 
Hemorrhage  occurred  in  this  Case.  —  Another  Instance  of  this  Form  of  Hemorrhage  oc- 
curring during  the  Primary  Period  referred  to.  —  An  Illustrative  Case  contributed  by  Dr. 
Clendenin.  —  Gunshot  Wound  of  Right  Knee-joint;  Secondary  Amputation  of  Thigh,  fol- 
lowed by  very  Profuse  Parenchymatous  Hemorrhage  from  the  Stump;  Death;  Autopsy; 
Femoral  Vein  occluded  by  Thrombus.  This  Case  differs  from  the  Preceding  because  the 
Femoral  Vein  was  occluded.  —  A  Case  in  which  Parenchymatous  Hemorrhage  occurred 
during  the  Intermediary  Period  referred  to.  —  An  Illustrative  Case  related,  in  which  this 
Form  of  Bleeding  occurred  during  the  Secondary  Period.  —  Gunshot  Wound  of  Right 
Thigh  in  its  Middle  Third;  Bone  apparently  not  injured;  Bullet  lodged;  Parenchyma- 
tous Hemorrhage  on  Thirty-second  and  Thirty-third  Days;  Death,  with  Symptoms  ol 
Pyaemia;  Autopsv;  Femoral,  External,  and  Common  Iliac  Veins  filled  up  with  Coagu- 
lated Blood  (Thrombus),  which,  in  some  Places,  was  undergoing  Spontaneous  Degenera- 
tion, or  Puriform  Liquefaction.  A  Remarkable  Instance  of  Parenchymatous  Hemorrhage 
occurring  during  the  Secondary  Period  referred  lo.  —  The  Bleeding  proved  fatal.  —  It 
was  produced  by  Thrombus.  —  Another  Case  referred  to  in  which  this  Form  of  Hemor- 
rhage occurred  during  the  Secondary  Period.  —  Two  Cases  belonging  to  the  same  Cate- 
gory related.  —  Gunshot  Fracture  of  Left  Radius  and  Right  Carpus;  Parenchymatous 
Hemorrhage  from  both  Wounds  on  Twenty-third  Day;  Amputation;  Death:  Autopsy. — 
Parenchymatous  Hemorrhage  from  a  Stump  Sixteen  Days  after  Amputation ;  Cold,  As- 
tringents and  Pressure  failed  to  arrest  it;  Reamputation ;  Death  from  Pyaemia,  Five  Days 
after  the  Operation;  Autopsy;  Visceral  Abscesses  found  in  Lungs  and  Liver.  —  Summary 
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•f  Five  Cases  in  which  Parenchymatous  Hemorrhage  occurred  during  the  Secondary  Pe- 
riod.—  On  Capillary  Bleeding  from  Granulating  Surfaces  produced  by  Venereal  Excite- 
ment and  by  Excesses  in  Drinking. — The  Scorbutic  Dlathtsis  does  not  induce  I'aren- 
chymatous  Hemorrhage.  —  Treatment.  —  To  what  Cases  the  Persulphate  or  the  Perchlo- 
ride  of  Iron  is  applicable,  and  how  it  should  be  applied.  —  Concerning  the  Use  of  Hot 
Water  as  a  Haemostatic  Agent.  —  How  the  Bleeding  should  be  treated  when  it  results 
from  Thrombosis.  —  How  Capillary  Hemorrhage  should  be  treated  when  it  is  produced 
by  strong  Nervous  or  Vascular  Excitement 237 

CHAPTER  THIRTEENTH. 

ON     CONSECUTIVE     GANGRENE,    OK    MORTIFICATION     RESULTING    FROM    THE    INJURY   OK 

BLOOD-VESSELS. 

This  Disorder  is  of  not  Unfrequent  Occurrence  and  very  Fatal  Character.  —  Of  Twenty-five 
Cases,  Twenty -one  died.  —  Its  Pathology.  —  Its  Proximate  Cause.  —  Its  Efficient  Cnute. 

—  The  Supply  of  Nutrient  Blood  may  be  diminished  or  suppressed  in  Three  Distinct 
Ways.     They  are  enumerated.  —  Arteries  may  become  constricted  or  occluded  by  Gun- 
shot Wounds  in  Two  Distinct  Ways.     They  are  pointed   out.  —  How  Arteries  become 
constricted  in  Consequence  of  Contusion  of  their  Walls.  —  On  Gangrene  as  a  Result  of  the 
Division  of  Large  Arteries.  —  On  Gangrene  as  a  Result  of  the  Lignlion  of  Arteries.  — 
Five  Cases  and  an  Anatomical  Specimen  referred  to.  —  The  Large  Veins  of  the  Extrem- 
ities. —  How  they  may  become  plugged  up;  and  the  Consequence  of  such   Obstruction. 
The  Reasons  why  Consecutive  Gangrene  is  often  humid.  —  The  Consequences  of  Venous 
Obstruction  are  well  shown  in  Cases  of  Thrombosis.  —  Venous  Occlusion  alone  but  seldom 
occasions  Consecutive  Gangrene.     It  may,  however,  be  an  Important  Adjuvant.  —  On 
Obstruction  of  the  Collateral  Channels  as  a  Cause  of  Consecutive  Gangrene.  —  The  Office 
performed  by  the  Collateral  Vessels  when  the  Main  Artery  is  occluded.  —  On  the  Effect 
of  Inflammatory  Swelling  upon  the  Development  of  the  Collateral  Circulation,  when  the 
Main  Artery  is  closed.  —  Gunshot  Fracture  of  Leg  in  Upper  Third,  when  complicated 
with  Severance  of  the  Posterior  Tibial  Artery,  is  very  apt  to  produce  Consecutive  Gan- 
grene.    The  Reasons  stated.  —  The  Reasons  also  stated  why  Gunshot  Wounds  dividing 
the  Femoral  or  the  Popliteal  Arteries  are  so  frequently  followed  by  Gangrene.  —  The 
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Continuity  of  a  Limb,  is  more  likely  to  be  followed  by  Gangrene  than  the  Old  Operation. 
The  Explanation  given.  —  The  Old  Operation  advantageous  in  Another  Respect.  —  The 
Effects  of  Deep-seated  Swelling  upon  the  Venous  and  Collateral  Circulation  when  pro- 
duced by  Extravasated  Blood  described.  —  The  Softening  of  the  Brain  which  is  pro- 
duced by  tying  the  Carotid  Artery  bears  a  Strong  Resemblance  to  Consecutive  Gangrene. 
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Small  Proportion  of  the  Cases  recover.     The  Reasons  stated.  —  Amputation  is  our  Prin- 
cipal Expedient  in  this  Disorder.  —  To  be  successful,  it  should  be  performed  as  early  as 
possible.  —  Other  Rules  concerning  its  Employment  given.  —  In  Cases  of  Consecutive 
Gangrene,  a  Line  of  Separation  between  the  Dead  and  the  Living  Parts  but  seldom  spon- 
taneously forms.  —  An  Illustrative  Case.  —  Gangrene  of  Stump  produced  by  compressing 
it  with  a  Tight  Bandage ;  Death  on  the  Ninth  Day  after  Amputation ;  the  Mortification 
had  travelled  upwards  nearly  to  the  Trunk 251 
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PLATE    FIRST. 

Reduced  one  third. 

THIS  plate  gives  a  representation  of  osteo-myelitis  in  the  first  stage ; 
also  of  commencing  gangrene  of  the  marrow,  endostosis,  and  periostosis. 
The  specimen  from  which  it  was  taken  consists  of  the  lower  fragment  of 
a  femur  which  had  been  fractured  by  fire-arms  ninety-eight  days  before. 
It  has  been  split  lengthwise  and  from  before  backwards  with  a  saw.  The 
surface  of  the  section  only  is  figured.  The  specimen  is  represented  with 
its  articular  or  knee-joint  extremity  uppermost,  and  consequently  with  its 
fractured  end  pointing  downwards.  The  deep-red  color  which  the  marrow 
often  assumes  when  it  becomes  scie  rosed  or  carnified  by  the  inflammatory 
process,  is  well  shown.  The  dark-colored  spot  in  the  midst  of  the  inflamed 
(red)  medullary  tissue  represents  a  small  slough,  L  e.,  gangrene  of  the 
marrow  in  an  early  stage.  It  was,  doubtless,  formed  just  before  death. 

The  broken  end  of  the  specimen  is  rounded  off.  The  fracture  did  not 
unite.  The  medullary  canal  at  and  for  some  distance  from  the  place 
of  fracture  is  filled,  more  or  less  completely,  with  new  osseous  tissue 
(endostosis)  having  a  porous  structure  and  a  pale-red  color.  There  is 
also  a  considerable  deposit  of  new  bone  upon  the  exterior  of  the  specimen 
(periostosis)  extending  from  the  place  of  fracture  along  the  shaft  some 
two  or  three  inches.  This  periostosis  and  likewise  the  endostosis  are  dis- 
tinctly shown  in  the  plate. 

About  an  inch  from  the  broken  end  a  hole  is  represented  in  the  com- 
pact wall  of  the  shaft,  through  which  a  small  fragment  of  bone  was  driven 
into  the  medullary  canal  (marrow)  when  the  casualty  occurred. 

The  patient  was  treated  at  Bellevue  Hospital,  in  the  service  of  Drs. 
James  R.  Wood,  Stephen  Smith,  and  Frank  H.  Hamilton.  Professor 
Hamilton  had  charge  when  death  occurred. 

Case  X.  David  Suffern,  aged  forty-six,  wounded  by  fire-arms,  Septem- 
ber 28,  1865 ;  died  January  4,  1866,  of  chronic  pyaemia  ;  pp.  319-321. 

1  NOTE.  —  The  author  is  not  responsible  for  the  lettering  of  Plates  1, 4, 6,  8,  and  9,  because 
the  proofs  of  these  plates  were  not  submitted  to  him  for  that  purpose.  He  is,  however, 
accountable  for  the  lettering  of  Plates  2,  3,  5,  7,  and  10,  as  it  was  done  by  him.  But  when 
he  lettered  Plates  3,  5,  and  7,  he  was  not  aware  that  Plates  1,  4,  6,  8,  and  9,  were  already 
finished.  If  he  had  been  acquainted  with  this  circumstance  at  that  time,  he  would  probably 
have  pursued  a  different  plan.  It  has  seemed  necessary  to  say  thus  much,  injustice  to  the 
author,  concerning  this  matter:  and  if  any  discrepancies  shall  be  found  to  exist  between 
the  lettering  of  these  plates  and  the  text,  he  is  obviously  not  accountable  for  them. 
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PLATE    SECOND. 

The  specimen  here  represented  consists  of  the  upper  fragment  of  a 
femur,  which  had  sustained  a  gunshot  fracture  ninety-eight  days  before 
the  death  of  the  subject  from  which  it  was  obtained.  It  has  been  cut  in 
two,  or  rather  it  is  represented  as  cut  in  two,  in  order  to  get  it  within  the 
limits  of  the  plate.  It  has  also  been  split  lengthwise  with  a  saw  in  order 
to  expose  its  interior  to  view.  The  lower  fragment  of  the  same  bone  is 
represented  in  Plate  1  ;  but  the  disease  is  not  nearly  so  far  advanced  in 
that  part  as  it  is  in  this. 

F.  Place  of  fracture,  t.  e.,  the  fractured  end  of  the  specimen ;  no 
attempt  at  union  at  this  point ;  medullary  canal  open  and  allowing  matter 
to  escape  freely  from  the  medullary  abscesses. 

A,  A.  Place  where  the  specimen  is  represented  as  cut  in  two. 

S,  S,  S,  S.  Suppuration  of  the  marrow ;  in  the  canal  of  the  shaft  the 
medullary  tissue  has  undergone  very  extensive  destruction,  and  the  puru- 
lent matter  forms  collections  of  considerable  size,  which,  however,  commu- 
nicate freely  with  each  other  ;  in  the  caput  and  cervix  femoris,  and 
throughout  the  upper  end  of  the  specimen  generally,  the  medullary  tissue 
has  been  transformed  into  pus  to  very  great  extent.  This  circumstance 
is  well  shown  in  the  plate. 

0,  0.  Ostitis  ;  the  compact  tissue  of  the  bone  has  become  reddened  by 
the  inflammatory  process. 

P,  P.  Periostosis.  of  considerable  extent. 

Ph.  An  osteophyte,  measuring  two  and  three  fourths  inches  long,  two 
and  one  fourth  inches  wide,  and  three  fourths  of  an  inch  thick.  Exter- 
nally it  presents  a  dark  color,  from  being  covered  over  with  some  dried 
connective  tissue.  It  served  to  unite  in  a  partial  or  imperfect  manner 
the  fragments  of  the  broken  bone,  which  overlapped  each  other  consider- 
ably, as  generally  happens  in  similar  cases.  This  new  osseous  growth 
has  been  developed  almost  entirely  from  the  connective  tissue. 

The  patient  was  treated  at  Belle  vue  Hospital,  in  the  service  of  Drs. 
James  R.  Wood,  Stephen  Smith,  and  Frank  H.  Hamilton.  Professor 
Hamilton  had  charge  at  the  close. 

Case  X.  David  Suffern,  aged  forty-six,  wounded  by  fire-arms,  Sep- 
tember 28,  1865 ;  died  January  4,  1866,  of  chronic  pyaeunia ;  pp.  319-321. 


PLATE  THIRD. 

Osteo-myelitis  of  right  femur,  following  compound  fracture,  the  result 
of  railroad  injury.  Death  occurred  sixty-six  days  after  the  accident. 
The  upper  fragment  of  the  broken  bone  is  figured  in  the  plate.  It  is  rep- 
resented as  cut  in  two  in  order  to  get  it  within  the  limits  of  the  plate.  It 
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has  been  split  lengthwise  with  a  saw,  and  the  surface  of  the  section  is  in 
reality  what  is  figured.  The  disease  is  in  the  first  stage,  i.  e.,  the  mar- 
row has  become  sclerosed,  carnified,  or  hepatized  through  the  agency  of 
the  inflammatory  process.  Above  the  place  of  fracture  the  inflamed 
marrow  has  a  yellowish-red  color,  in  the  middle  of  the  specimen  it  is 
bright-red,  and  at  the  upper  end  of  the  medullary  canal  it  is  dark-red, 
and  even  brown  in  spots.  At  the  place  of  fracture,  however,  the  marrow 
is  mortified  to  small  extent.  It  is  probable  that  this  gangrene  occurred 
shortly  before  death.  The  compact  tissue  of  the  femur  (shaft)  is  de- 
cidedly reddened  in  color  or  inflamed  for  several  inches  above  the  place 
of  fracture,  and  elsewhere  it  is  obviously  more  vascular  than  normal 
(ostitis).  There  is  also  extensive  periostosis.  It  is  well  represented  in 
the  plate.  There  is,  too,  considerable  endostosis,  extending  several  inches 
above  the  place  of  fracture,  but  it  is  not  and  cannot  be  distinctly  shown 
in  the  plate,  on  account  of  the  pale-red  color  of  the  new  osseous  tissue 
itself. 

R,  R.  Sclerosed,  carnified,  or  hepatized  marrow. 

G.  Gangrene  of  the  marrow. 

P,  P.  Periostosis. 

0,  0.  Ostitis  (secondary). 

The  patient  was  treated  at  St.  Vincent's  Hospital,  New  York,  in  the 
service  of  Drs.  Voss  and  Gouley.  Dr.  Gouley  had  charge  when  death 
occurred. 

Case  XI.  Michael  Stack,  aged  twenty- five,  injured  by  railroad  cars, 
November  7,  1865 ;  died  January  12,  1866,  of  irritative  fever  and 
exhaustion ;  pp.  322-324. 


PLATE   FOURTH. 

Reduced  one  third. 

The  pathological  specimen  represented  by  this  plate  consists  of  a  knee 
joint  and  parts  of  the  several  bones  which  enter  into  the  structure  of  this 
joint.  The  specimen  has  been  split  lengthwise  and  from  before  back- 
wards with  a  saw.  The  surface  of  the  section  and  the  interior  of  the 
joint  are  figured.  The  patella  remains  attached  to  the  tibia  by  its  proper 
ligament ;  but  it  has  been  separated  from  the  quadriceps  extensor  cruris 
muscle.  Some  tendinous  fibres,  however,  which  belong  to  that  set  of 
muscles,  remain  attached  to  the  superior  border  of  the  patella.  The  por- 
tion of  the  femur  that  is  represented  consists  of  the  lower  fragment  of  a 
thigh-bone  which  had  been  broken  by  railroad  injury  sixty-six  days 
before.  The  upper  fragment  of  the  same  thigh-bone  is  represented  in 
Plate  3.  The  medullary  tissue  of  the  lower  fragment  is  moderately 
inflamed  (first  stage  of  osteo-myelitis),  but  the  disease  is  not  nearly  so 
intense  nor  so  far  advanced  as  it  is  in  the  upper  fragment  (see  Plate  3). 
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The  broken  end  of  this,  the  lower  fragment,  is  rounded  off,  not  regu- 
larly, but  obliquely,  from  behind  forwards.     The  fracture  did  not  unite. 

The  knee  joint  exhibits  in  a  very  striking  manner  some  of  the  results 
of  traumatic  arthritis.  It  is  undergoing  bony  anchylosis.  The  cartilage 
of  incrustation  has  almost  entirely  disappeared  from  the  condyles  of  the 
femur,  the  head  of  the  tibia,  and  the  patella ;  and  its  place  is  supplied  by 
a  thick  layer  of  new,  firm,  deep-red  granulations  of  bone.  Thus,  the 
head  of  the  tibia  and  the  patella  are  becoming  fastened  to  the  condyles 
of  the  femur,  not  by  the  intervention  of  new  fibrous  or  cartilaginous 
tissue,  but  by  new  osseous  tissue  itself.  The  cartilage  of  incrustation 
appears  to  have  been  transformed  directly  into  new  osseous  tissue.  The 
joint  does  not  contain  any  new  connective  nor  any  new  cartilaginous 
tissue.  The  anchylosed  bones  have  been  torn  apart,  or  separated  by 
force,  for  the  purpose  of  exposing  the  interior  of  the  joint  to  view.  The 
deep-red  color  of  this  part  is  well  shown  in  the  plate. 

This  specimen  teaches  a  very  important  lesson  in  surgical  pathology, 
for  it  shows  us  precisely  how  bony  anchylosis  is  not  unfrequently  pro- 
duced by  inflammation  of  joints.     It  is  scarcely  necessary  to  state  that , 
this  is  not  the  only  way  in  which  true  anchylosis  may  occur  as  a  conse- 
quence of  arthritis. 

The  patient  was  treated  at  St.  Vincent's  Hospital,  New  York,  in  the 
service  of  Drs.  Voss  and  Gouley.  Dr.  Gouley  had  charge  when  death 
occurred. 

Case  XI.  Michael  Stack,  aged  twenty-five,  injured  November  7, 1865  ; 
died  January  12,  1866,  of  irritative  fever  and  exhaustion  ;  pp.  322-324. 


PLATE   FIFTH. 

The  specimen  represented  in  this  plate  consists  of  a  stump-bone,  result- 
ing from  amputation  of  the  left  arm,  and  invaded  by  osteo-myelitis.  It 
has  been  opened  lengthwise  with  a  saw,  and  the  surface  of  the  section 
only  is  figured.  The  disease  is  in  the  first  stage,  namely,  that  of  sclerosis, 
carnification,  or  hepatization.  The  coppery-red  hue  which  the  carnified 
marrow  presented  when  the  specimen  was  opened  is  accurately  repre- 
sented in  the  plate.  The  teat-like  protrusion  of  the  carnified  marrow  from 
the  canal  at  the  sawn  end  of  the  bone  is  likewise  well  shown  in  the  plate. 
The  dead-white  color  of  necrosed  bone  is  also  well  represented.  The 
inflamed  medullary  tissue  was  very  firm,  almost  flesh-like,  in  consistence. 
It  retained  the  marks  made  by  the  saw-teeth  while  splitting  the  bone, 
even  after  it  had  been  thoroughly  scraped  with  a  scalpel  for  the  purpose 
of  clearing  off  all  the  bone-dust,  and  this  circumstance  is  well  shown  in 
the  plate. 

This  patient  was  treated  at  Bellevue  Hospital,  in  the  service  of  Pro- 
fessor Hamilton. 
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Case  XIV.  William  Dargen,  aged  twenty-eight,  sustained  amputation 
of  left  arm,  December,  1865,  for  caries  of  elbow  joint,  the  result  of  injury, 
and  died  on  the  seventh  day  afterwards  of  acute  pyaemia ;  pp.  328-330. 


PLATE    SIXTH. 

Osteo-myelitis  in  the  second  stage,  i.  e.,  the  stage  of  suppuration,  is 
represented  in  this  plate.  The  disease  followed  primary  amputation  of 
the  arms  (both)  for  traumatic  cause.  The  operation  was  performed 
about  five  hours  after  the  accident.  Death  occurred  on  the  twentieth 
day  afterwards.  The  specimen  consists  of  the  stump-bone  taken  from  the 
left  limb.  It  has  been  opened  lengthwise  with  a  saw,  and  the  surface  of 
the  section  only  is  figured  in  the  plate.  The  disease  is  far  advanced.  A 
large  medullary  abscess  has  been  formed.  It  is  about  three  inches  long, 
and  full  of  dirty,  greenish-yellow  matter.  It  is  surrounded  by  or  im- 
bedded in  dark-red,  sclerosed  medullary  tissue.  It  is  well  represented  in 
the  plate.  The  nipple-shaped  protrusion  of  the  tough,  dark-red,  sclerosed, 
carnified,  or  hepatized  medullary  tissue  from  the  canal  at  the  sawn  end  of 
the  bone  is  also  well  shown  in  the  plate.  Above  the  abscess  many  small, 
isolated,  ash-colored  dots,  located  for  the  most  part  in  the  cancelli,  are 
seen.  They  are  minute  abscesses,  or  distinct  foci  of  suppuration. 

The  patient  was  treated  at  Bellevue  Hospital,  in  the  service  of  Pro- 
fessor Hamilton.  The  limb  was  amputated  by  the  circular  method. 

Case  XXIX.  Tobias  Dillon,  aged  twenty-four,  injured  by  machinery, 
November  21,  had  both  arms  amputated  five  hours  afterwards,  and  died 
of  pyaemia,  December  11,  1865;  pp.  376-378. 

The  wounds  of  operation  did  well  apparently  until  the  end,  although 
the  patient  had  pyaemia,  and  died  of  it. 


PLATE    SEVENTH. 
Reduced  one  third. 

Osteo-myelitis  of  right  humerus  (stump-bone)  following  primary  am- 
putation performed  in  consequence  of  injuries,  is  represented  in  this  plate 
—  specimen  sawed  in  two  longitudinally  —  surface  of  section  only  figured. 
The  disease  is  passing  from  the  first  into  the  second  stage.  Gangrene  of 
the  marrow  also  has  occurred  in  the  sclerosed  part,  where  it  borders  upon 
the  seat  of  suppuration.  The  gangrene  is  limited,  and  probably  occurred 
just  before  death.  But  the  medullary  tissue  of  this  stump-bone  is,  for  the 
most  part,  in  a  state  of  sclerosis,  carnification,  or  hepatization.  At  the 
sawn  end,  however,  it  is  suppurating,  and,  a  little  above,  it  is  gan- 
grenous. 

JZ.  Sclerosed,  carnified,  or  hepatized  marrow  (osteo-myelitis  in  first 
stage). 
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S.  Suppurating  marrow  (osteomyelitis  in  second  stage). 

G.  Gangrenous  marrow. 

The  specimen  represented  in  this  plate  was  obtained  from  the  same 
subject  as  the  specimen  represented  in  Plate  6.  He  suffered  primary 
amputation  of  both  arms,  as  already  stated.  The  left  was  cut  off  by  the 
circular  method,  the  right  (the  one  mentioned  above)  by  the  double-flap 
method.  Professor  Hamilton  perlormed  the  operations  about  five  hours 
after  the  accident. 

Case  XXIX.  Tobias  Dillon,  aged  twenty-four,  injured  by  machinery, 
November  21 ;  died  of  pyaemia,  December  11,  1865  ;  pp.  376-378. 

Notwithstanding  the  occurrence  of  pyaemia,  the  wounds  of  operation 
appeared  to  do  well  till  the  end. 


PLATE    EIGHTH. 

This  plate  represents  osteo-myelitis  in  the  first  stage ;  also  endostosis, 
periostosis,  and  secondary  ostitis.  The  specimen  from  which  the  plate 
was  obtained  consists  of  a  portion  of  the  left  humerus  (shaft),  which  had 
been  fractured  by  railroad  injury.  There  was  no  attempt  at  union.  Six 
weeks  after  the  accident,  the  arm  was  amputated  a  short  distance  below 
the  surgical  neck  of  the  humerus.  The  specimen  was  taken  from  the 
amputated  member,  and  consists  of  the  portion  of  bone  extending  from  the 
place  of  fracture  to  the  place  of  amputation.  It  has  been  opened  length- 
wise with  a  saw,  and  the  surface  of  the  section  only  is  figured.  The 
marrow  is  in  the  first  stage  of  the  inflammatory  process.  It  is  sclerosed, 
carnified,  or  hepatized.  The  deep-red  color  thereof  is  beautifully  shown 
in  the  plate. 

The  fractured  end  of  the  specimen  points  downwards.  It  is  rounded 
off,  and  the  medullary  canal  at  this  place  is  thoroughly  occluded  with  new 
bone.  Besides,  there  is  copious  endostosis,  which  also  is  beautifully 
shown  in  the  plate.  A  large  part,  but  not  the  whole  of  the  endostosis, 
has  a  whitish,  almost  chalky  look. 

A  considerable  quantity  of  new  osseous  tissue  has  been  formed  upon 
the  exterior  of  the  specimen,  near  its  fractured  end.  This  periostosis  is, 
to  some  extent,  figured  in  the  drawing. 

A  moderate  amount  of  secondary  ostitis  was  present  in  the  compact 
tissue  of  the  specimen  at  and  near  the  place  of  fracture.  This  patholog- 
ical state  is  rather  imperfectly  shown  in  the  plate  by  the  reddening  of  the 
compact  osseous  tissue  at  and  near  the  place  of  fracture. 

Case  XLVIII.  A  young  man,  aged  nineteen,  sustained  fracture  of  his 
left  arm  from  railroad  injury  about  the  middle  of  October,  had  the  limb 
amputated  November  25,  and  died  of  pyaemia  December  7,  1865  ;  pp. 
431-433. 

Thus,  on  the  twelfth  day  after  the  operation,  the  patient  died  of  pyae- 
mia. The  next  plate  shows  the  morbid  appearance  which  the  stump- 
bone  presented  after  death. 
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PLATE    NINTH. 

This  plate  represents  osteo-myelitis  in  the  second  stage,  or  that  of  sup- 
puration. The  morbid  specimen  from  which  it  was  taken,  is  the  stump- 
bone  belonging  to  the  case  related  in  connection  with  the  last  plate.  The 
specimen  has  been  sawed  in  two  lengthwise,  and  the  surface  of  the  section 
only  is  figured.  The  disease,  as  already  stated,  is  in  the  second  stage,  or 
that  of  suppuration.  Plate  8  represents  the  appearance  and  condition 
of  the  inflamed  marrow  at  the  time  of  amputation,  and  Plate  9  shows 
what  progress  the  disease  had  made  on  the  twelfth  day  afterwards.  The 
medullary  tissue  of  the  stump-bone  has  become  extensively  destroyed  by 
transformation  into  pus,  and  the  medullary  spaces  or  cancelli  are  exten- 
sively filled  with  dirty,  ash-colored  matter.  This  plate  gives  an  excellent 
representation  of  the  appearance  which  the  interior  of  the  specimen  pre- 
sented when  it  was  first  examined. 

The  patient  was  treated  at  the  New  York  Hospital. 


PLATE    TENTH. 

The  specimen  here  represented,  consists  of  the  tibia  of  a  young  girl, 
aged  eleven,  which  has  been  extensively  destroyed  in  consequence  of 
osteo-myelitis.  It  is  represented  as  cut  in  two,  in  order  to  get  it  within 
the  limits  of  the  plate.  It  has  also  been  split  lengthwise  with  a  saw,  in 
order  to  expose  its  interior  to  view. 

E.  Superior  epiphysis  of  tibia. 

L.  Lower  end  of  tibia. 

A,  A.  Place  where  the  specimen  is  represented  as  cut  in  two. 

S,  S,  S.  Suppuration  of  the  marrow.  Two  good-sized  collections  of 
purulent  matter  (abscesses)  have  been  formed.  That  in  the  lower  third 
of  the  bone  has  a  somewhat  leaden  hue. 

7?,  7?.  Red,  sclerosed,  carnified,  or  hepatized  marrow. 

N,  N,  N.  Necrosed  bone.  Numerous  (thirteen)  fragments  are  distinctly 
shown.  Most  of  them  are  small.  Two,  however,  have  a  considerable 
size. 

P.  Periostosis. 

The  superior  epiphysis  itself  presents  a  healthy  appearance.  The 
cartilage  of  conjunction,  however,  has  been  destroyed,  or  has  disappeared, 
from  having  been  transformed  into  new,  soft,  red,  granulation  tissue, 
through  the  agency  of  the  inflammatory  process.  Thus  the  epiphysis  has 
become  separated  from  the  diaphysis,  and  thus  a  false  point  of  motion  has 
been  established.  In  the  midst  of  this  new,  soft,  red,  granulation  tissue, 
eight  or  ten  small  fragments  of  necrosed  bone,  which  belong  to  the  upper 
end  of  the  shaft,  are  seen.  Besides  them  two  necrosis  fragments,  having 
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a  much  larger  size,  are  shown  a  little  below.  The  internal  laminae  are 
necrosed  more  extensively  than  the  external. 

In  this  specimen,  then,  inflammation  of  the  marrow  resulting  in  suppu- 
ration, inflammation  of  the  bone  resulting  in  necrosis,  and  inflammation 
of  the  cartilage  of  conjunction  resulting  in  the  formation  of  new,  soft,  red, 
granulation  tissue,  are  severally  represented.  The  inflammation  of  the 
marrow,  however,  appears  to  have  been  the  first  to  occur,  because,  among 
other  reasons,  some  large  medullary  abscesses  had  had  sufficient  time  to 
form. 

The  case  occurred  in  the  private  practice  of  Dr.  John  Busteed.  Pro- 
fessor Van  Buren  saw  the  patient  in  consultation  with  Dr.  Busteed, 
and  in  the  end  amputated  her  leg  at  the  knee  joint,  with  a  good  result. 

Case  XLIX.  A  young  girl,  aged  eleven ;  disease  of  near  two  months 
standing,  and  probably  produced  by  a  fall  on  the  ice ;  exarticulation  at  the 
knee ;  recovery ;  pp.  435—437. 


ON 


THE    WOUNDS    OF   BLOOD-VESSELS,    TRAUMATIC 

HEMORRHAGE,  TRAUMATIC  ANEURISM, 

AND  TRAUMATIC   GANGRENE. 


SECTION  FIRST. 

CHAPTER  FIRST. 

TRAUMATIC  HEMORRHAGE. 

Importance  of  the  Subject  in  both  a  Practical  and  a  Scientific  Point  of  View.  —  Hemorrhage 
often  alarms  the  Patient  and  sometimes  the  Surgeon.  —  What  Qualifications  the  Surgeon 
should  possess  in  order  to  treat  Hemorrhage  satisfactorily.  —  Classification  of  the  Phe- 
nomena; (1.)  the  Local;  (2.)  the  Constitutional.  —  Of  the  Local  Phenomena. — Character- 
istics of  Yenous  Hemorrhage.  —  Characteristics  of  Arterial  Hemorrhage,  — Phenomena  of 
hemorrhage  from  the  Distal  Orifice  of  a  Wounded  Artery.  —  Of  the  Constitutional  Phe- 
nomena of  Hemorrhage. —Pallor,  Faintness,  Syncope.  —  Hemorrhagic  Convulsions. — 
Hemorrhagic  Coma.  —  Hemorrhagic  Fever.  —  A  Pinched  or  Shrunken  Condition  of  the 
Face  and  Body  produced  by  Hemorrhage  when  excessive.  —  Characteristics  of  Hemor- 
rhagic Pallor,  a  peculiarly  Blanched,  Semi-transparent,  Yellowish-white,  Waxen  Appear- 
ance. —  Thus,  the  Constitutional  Phenomena  of  Hemorrhage  are  well  marked.  —  Classifi- 
cation of  the  various  Forms  of  Traumatic  Hemorrhage,  and  Definition  (1.)  of  Primary 
Hemorrhage;  (2.)  of  Intermediary  Hemorrhage;  (3.)  of  Secondary  Hemorrhage;  (4.)  of 
Parenchymatous  Hemorrhage.  —  The  Discussion  of1  Primary  Hemorrhage  naturally  pre- 
cedes that  of  the  Other  Forms.  —  The  Phenomena  and  Consequences  of  Traumatic  Hem- 
orrhage are  modified  by  the  Size  and  Locality  of  the  Wounded  Vessel,  by  the  Extent  of 
the  Breach  in  its  Walls,  by  the  Nature  of  the  Breach  itself,  e.  g.,  whether  it  is  an  Incised, 
or  a  Punctured,  or  a  Lacerated,  or  a  Contused,  or  a  Gunshot  Wound.  —  In  Warfare,  Gunshot 
Wounds  vastly  predominate  over  all  Other  Kinds  of  Injury. —  Bayonet  and  Sabre 
Wounds  of  comparatively  very  Rare  Occurrence.  —  Statistics  of  British  Army  in  Crimean 
War  illustrating  this  point. 

THE  outfloiv  of  blood  which  is  produced  by  wounds  and  other 
forms  of  injury  constitutes  one  of  the  most  important  of   importance 

.  .  ,  ,  .  of  the  sub- 

all  the  subjects  that  can  engage  the  surgeon  s  attention,  ject. 

This  topic  possesses  very  great  interest  in  a  practical,  as  well  as 
in  a  purely  scientific  point  of  view,  since  it  is-  well  known  that 
traumatic  hemorrhage  often  proves  extremely  detrimental  to  its 
victims,  and,  not  unfrequently,  destroys  then*  lives  with  unlooked- 
for  suddenness  and  rapidity.  Indeed,  it  constitutes  one  of  the  most 
impressive  causes  of  sudden  death  which  is  ever  encountered  in 
surgical  practice.  Besides,  clinical  experience  has  shown  that  loss 
of  blood  is,  either  directly  or  indirectly,  the  means  of  producing  a 
fatal  result,  in  a  very  considerable  proportion  of  all  the  cases  of  in- 
jury which  have  a  fatal  termination.  Hence  it  is  that  the  surgeon, 
while  planning  or  performing  any  of  the  operations  pertaining  to 
his  art,  takes  especial  pains  to  avoid  the  effusion  of  an  unnecessary 
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quantity  of  blood,  or  even  the  needless  endangering  of  such  an  effu- 
sion ;  and,  while  conducting  the  after-treatment,  constantly  keeps 
before  his  mind  the  possibility  of  the  occurrence  of  hemorrhage, 
and  adopts  such  a  course  in  the  management  of  the  case  as  will,  in 
his  judgment,  be  most  likely  to  prevent  it. 

Hemorrhage  often  occasions  great  alarm  to  the  patient.  But 
Hemorrhage  ^ew  men  are  endowed  with  such  stolidity  as  to  permit 
th^VtieStf  them  to  behold  their  own  life-current  steadily  flowing 
ttaeS8°hee  away,  unmoved,  especially  if  the  stream  be  great.  And 
surgeon.  even  tke  surgeon  js  not  suitably  prepared  to  take  part  in 
such  a  scene,  unless  he  is  strengthened  and  fortified  by  a  thorough 
knowledge  of  the  means  by  which  nature  unaided  effects  the  sup- 
what  qnaii-  pression  of  traumatic  hemorrhage,  together  with  all  the 

ficatiom  the    *       .  ...  . 

Burgeon  vanous  procedures  which  art  can  bring  to  the  assistance 
teas.  of  nature  for  the  accomplishment  of  such  a  purpose,  and, 

at  the  same  time,  has  such  a  ready  acquaintance  with  the  ana- 
tomical structure  of  the  parts  involved  in  the  hemorrhage,  as  will 
enable  him  to  put  in  practice  the  procedures  suggested  by  art  with 
promptness,  with  neatness,  with  accuracy,  and  with  despatch.  If 
the  surgeon  does  not  possess  these  necessary  qualifications,  his 
patient  is  liable  to  suffer  much  in  consequence  of  his  deficiency. 
For  if  he  be  unacquainted  with  the  method  in  which  nature  arrests 
traumatic  hemorrhage,  he  will  be  likely  to  do  harm  by  meddlesome 
interference  ;  and  if,  on  the  other  hand,  he  be  ignorant  of  the 
resources  of  surgical  art  in  the  treatment  of  hemorrhage,  or  does 
not  possess  a  thorough  and  ready  knowledge  of  surgical  anatomy, 
he  will  be  likely  either  to  allow  his  patient  to  die  (if  the  case  be  a 
bad  one)  from  want  of  appropriate  Surgical  treatment,  or  to  posi- 
tively assist  in  producing  a  fatal  result  by  the  injudicious  applica- 
tion of  remedies,  or  by  the  unskillful  performance  of  a  surgical 
operation.  Thus  much  concerning  the  great  importance  of  the 
subject. 

The  phenomena  pertaining  to  traumatic  hemorrhage  also  require 
classification  brief  mention  in  this  place.  These  naturally  divide 
nome^V)  themselves  into  two  distinct  classes  ;  (1.)  the  local,  or 
(2*  thifcon-  those  which  are  developed  at  the  seat  of  injury  ;  and 
stuutionai.  ^2.)  the  constitutional,  or  those  which  are  developed  in 
the  system  at  large. 

With  regard  to  the  local  phenomena,  it  should  be  stated  that 
when  tjie  hemorrhage  proceeds  from  a  wounded  vein,  the 


hemorrhage,  effused  blood  has  B.  dark  color  and  usually  flows  in  a 
steady  stream.     By  these  two  facts  or  conditions  we  are  always 
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able  to  recognize  a  venous  hemorrhage  with  tolerable  certainty ;  un- 
less, perchance,  the  source  of  the  bleeding  is  the  distal  orifice  of  a 
wounded  artery,  which  I  have  seen  in  at  least  one  notable  instance. 
It  should  be  further  stated  in  this  connection  that  when  the  hem- 
orrhage proceeds  from  a  wounded  artery,  the  blood  usually 
has  a  bright  red  or  scarlet  color  and  flows  in  a  jerking 
stream  {per  saltum).  In  such  cases  the  jets  by  which  rhage' 
the  blood  is  discharged  are  synchronous  with  the  pulsations  of  the 
heart.  Between  the  jets,  .however,  the  flow  does  not  entirely  cease, 
but  the  stream  becomes  continuous,  a  fact  which  is  the  more  readily 
observed  if  the  wounded  artery  has  a  considerable  size.  The  blood 
issues  in  jets,  for  the  most  part,  from. the  proximal  orifice  in  the 
wounded  vessel  only.  The  blood  which  escapes  from  the  distal 
orifice  is  generally  dark  colored  and  flows  continuously,  thus  resem- 
bling venous  hemorrhage  in  those  respects.  But  in  some  Phenomena 

.       .  ,.         of  hemor- 

parts  of  the  body  the  blood  may  issue  m  nets  from  the  dis-  rhage  from 

the  distal 

tal  as  well  as  from  the  proximal  end  of  the  divided  artery,  orifice. 
a  circumstance  which  occurs  in  wounds  of  the  palmar  and  the  plan- 
tar arches,  and  sometimes  when  the  arteries  of  the  fore-arm  are  the 
seat  of  the  lesion.  As  the  hemorrhage  progresses  the  jet  becomes 
less  strongly  marked,  because  the  volume  of  the  circulating  blood  is 
diminished,  and  at  the  same  time  the  heart's  action  grows  weaker. 
The  height  and  force  of  the  jet  are  also  modified  by  the  size,  shape, 
and  direction  of  the  wound  of  the  parts  external  to  the  injured 
vessel.  Thus,  other  things  being  equal,  the  jet  is  more  strongly 
marked  if  the  artery  has  been  wounded  directly,  and  with  free  in- 
cision, by  a  sabre-stroke,  for  example,  than  if  it  has  been  indirectly 
pierced  by  a  stab  with  a  narrow-bladed  knife.  Again,  the  jet  varies 
according  to  the  size  of  the  injured  vessel,  and  the  extent  of  the 
aperture  in  it.  This  statement  is  so  obviously  true  as  not  to  re- 
quire illustration. 

With  regard  to  the  constitutional  phenomena  produced  by  hem- 
orrhage, they  are  the  following :    The  countenance  be-  or  the  con- 

11  iiii-  f  t>  f     stitutional 

comes  pale  because  the  blood  retires  from  the  surface  of    phenomena 
the  body,  the  lips  acquire  either  a  blanched  or  a  livid  hue,  rhage. 
the  pulse  becomes  diminished  in  volume,  frequent,  and  feeble,  the 
sufferer  complains  of  a  sensation  of  faintness  and  of  want  of  air 
to  breathe,  the  skin  becomes  wet  with  cold  perspiration,  the  hear- 
ing becomes  disturbed  with  strange  noises  in  the  ears,  usually  re- 
sembling either  the  hum  of  machinery  or  the  sound  of  rushing 
waters  ;  if  now  the  hemorrhage  continue,  the  sight  becomes  af- 
fected, and  a  mist  or  even  a  thick  cloud  appears  before  the  suf- 
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ferer's  eyes,  the  pulse  becomes  fluttering  and  finally  almost  imper- 
ceptible, the  respiration  sighing  or  even  gasping,  and  consciousness 
disappears  altogether ;  if  now  the  hemorrhage  cease,  the  system 
usually  rallies,  after  a  time  the  pulse  can  again  be  felt,  the  respira- 
tory movements  can  again  be  perceived,  vomiting  not  unfrequently 
occurs,  and  the  consciousness  is  completely  restored.  But  if,  on 
the  other  hand,  the  bleeding  continue,  then  the  syncope  becomes 
fatal,  and  the  heart  ceases  forever  to  beat.  Even  when  the  con- 
sciousness has  been  restored  and  the  system  has  partially  rallied,  in 
cases  where  the  hemorrhage  has  been  very  profuse,  the  patient's 
safety,  is  by  no  means  yet  assured ;  for  it  may  happen  that  the  sud- 
den elevation  of  his  head  or  even  of  a  limb  will  induce  a  fatal  syn- 
cope. Or,  again,  the  disturbance  in  the  condition  of  the  great 
nervous  centres  from  want  of  an  adequate  supply  of  blood  may 
induce  fatal  convulsive  movements.  Or,  still  again,  death  may  take 
place  from  coma,  produced  by  extravasation  of  serum  into  the  ven- 
tricles and  into  the  meshes  of  the  pia  mater  upon  the  surface  ofx 
the  brain,  through  the  thin  walls  of  the  capillary  blood-vessels, 
which  appear  to  have  become  paralyzed,  or  .at  least  to  have  lost 
their  power  of  retaining  the  watery  portion  of  the  blood  in  its 
proper  channels.  Another  untoward  result  which  is  not  unfre- 
quently produced  by  excessive  loss  of  blood  is  the  so  called  hem- 
orrTiagic  fever,  the  leading  characteristics  of  which  are  the  features 
of  irritative  fever,  that  is,  prostration  with  vascular  excitement, 
conjoined  with  the  symptoms  of  anaemia  (Erichsen). 

Profuse  hemorrhage  also  produces  a  pinched  appearance  of  the 
face  and  a  shrunken  condition  of  the  whole  body,  since  the  size  of 
the  organism  is  absolutely  diminished  by  the  amount  of  the  blood 
abstracted  from  it,  and  the  loss  in  bulk  at  the  same  time  falls 
heaviest  or  indeed  almost  entirely  upon  the  soft  parts  lying  upon 
the  exterior  of  the  body. 

In  cases  of  death  by  hemorrhage  the  cadaver  presents  a  pecu- 
liarly blanched,  yellowish-white,  semi-transparent,  waxen  appear- 
ance, which  cannot  be  produced  by  any  other  known  cause. 

It  will  thus  be  perceived  that  the  constitutional  phenomena  of  hem- 
The  const*-  orrJiage  when  excessive  are  very  strongly  marked,  and 
nomTna1  of6"  °f  themselves  sufficient  to  enable  us  to  diagnosticate  that 
ar^wdi11186  condition  with  certainty,  even  in  cases  where  the  effusion 
takes  place  internally  and  not  a  drop  of  blood  appears 
upon  the  exterior  of  the  body. 

The  subject  of  traumatic  hemorrhage  as  it  was  observed  among 
our  wounded  during  the  War  of  the  Rebellion,  can  be  conveniently 
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considered  under  the  following  heads  :  (1.)  Primary  hemorrhage, 
that  is,  hemorrhage  occurring  during  the  primary  period,  classification 
or  prior  to  the  commencement  of  the  inflammatory  pro-  mVtkfbieed- 
cess  (that  is,  the  occurrence  of  inflammatory  congestion)  ing8' 
in  the  affected  part ;  (2.)  Intermediary  hemorrhage,  that  is  hemor- 
rhage occurring  during  the  intermediary  period,  or  subsequent  to 
the  first  twenty-four  or  thirty-six  hours,  and  prior  to  the  advent  of 
suppuration  ;  (3.)  Secondary  hemorrhage,-  that  is,  hemorrhage  oc- 
curring during  the  secondary  period,  or  after  the  establishment  of 
suppuration  ;  and  (4.)  Parenchymatous  hemorrhage,  or  that  form 
of  bleeding  in  which  the  issue  of  the  blood  takes  place  not  from 
any  one  vessel  that  can  be  named,  but  from  the  whole  of  the 
wounded  or  ulcerated  surface.  It  therefore  appears  to  be  essentially 
capillary  in  character,  and  for  the  most  part,  to  depend  for  its  pro- 
duction upon  causes  which  are  widely  different  from  those  which 
occasion  either  of  the  other  varieties  of  hemorrhage,  as  will  be  more 
fully  shown  in  the  sequel. 

The  discussion  of  the  subject  of  primary  hemorrhage  naturally 
takes  precedence  over  that  of  any  other  form  of  traumatic  bleeding. 
Th'e. special  consideration  of  the  intermediary,  the  secondary,  and 
the  parenchymatous  forms  of  traumatic  hemorrhage  is  therefore 
postponed  at  present,  and  will  be  taken  up  in  the  more  advanced 
sections  of  this  essay.  Their  importance  is  so  great  that  it  will 
not  be  profitable  to  attempt  their  discussion  until  we  have  obtained 
all  the  assistance  which  can  be  derived  from  the  study  of  the  pri- 
mary variety  of  traumatic  arterial  bleeding,  together  with  the  va- 
rious forms  of  injury  to  which  the  blood-vessels  are  subjected  by 
accidents,  by  design,  and  by  war. 

Traumatic  hemorrhage,  and  especially  the  primary  variety  of  it, 
exhibits  peculiarities  in  respect  to  its  phenomena  and  consequences, 
in  different  cases,  as  already  intimated ;  and  they  have  been  found 
to  vary  with  the  size,  depth,  and  locality  of  the  wounded  The  phe- 

.  /•     i        i      •          •       •  111          •        nomena  and 

artery,  with  the  extent  of  the  lesion  in  its  walls,  that  is,  consequen- 

T  i        i  •      •  11  i  -11         cesoftrau- 

acoordmg  to  whether  it  is  completely  or  only  partiallv  matic  hem- 

i.    .11-11          •  11  r>     i         i  i     •         i"      orrhaf?ehow 

divided,  with  the  size  and  character  of  the  breach  in  the  modified. 
soft-  parts  exterior  to  the  vessel,  and  with  the  nature  of  the  wound 
of  the  artery  itself,  that  is,  according  to  whether  it  has  been  in- 
flicted by  a  sharp  cutting  instrument  which  would  produce  an  in- 
cised wound,  or  by  a  sharp  pointed  instrument  like  a  dagger,  or 
bayonet,  which  would  occasion  a  punctured  wound,  or  whether  the 
vessel  has  been  torn  across  by  stretching,  in  the  nature  of  a  lacer- 
ated wound,  such  as  is  sometimes  produced  by  machinery,  or 
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whether  jthe  coats  of  the  vessel  have  been  bruised,  and  thus  sus- 
tained a  contused  wound,  or  finally  whether  the  artery  has  been 
penetrated  by  a  small-arms  projectile  which  produces  a  lesion  in 
the  nature  of  both  a  contused  and  lacerated  wound  (i.  e.  a  gunshot 
wound).  In  warfare,  it  is  a  matter  of  very  great  consequence  to 
in  warfare,  the  surgeon  to  know  the  precise  relationship  which  exists 

gunshot  » 

woumuvast-  between  gunshot  wounds  and  hemorrhage,  since  those 
inate.  wounds  constitute  nearly  all  the  traumatic  lesions  which 

are  brought  to  his  notice  from  battle.  Bayonet  and  sabre  wounds 
are  of  comparatively  rare  occurrence.  Of  12,094  officers  and  men 
wounded  in  the  British  Army  during  the  Crimean  War,  only  87 
had  sword  and  lance  wounds,  and  82  bayonet  wounds  (vide  Surg. 
Sist.  vol.  ii.  p.  257-9). 


CHAPTER  SECOND. 

SOME  GENERAL  CONSIDERATIONS  TOUCHING  PRIMARY  HEMORRHAGE 
FROM  GUNSHOT  WOUNDS,  OR  BATTLE-FIELD  HEMORRHAGE. 

Gunshot  Wounds  in  general  are  less  disposed  to  bleed  than  Incised  Wounds,  and  the  Reason. 
—  When  Limbs  are  torn  off  by  Machinery,  or  by  Railway  Engines,  or  by  Cannon-balls,  the 
Hemorrhage  does  not  of  Necessity  prove  fatal.  —  Phenomena  attending  the  Spontaneous 
Arrest  of  Hemorrhage  in  such  Cases.  —  Wounded  Part  of  the  Vessel  blended  with  the 
Disintegrated  Tissues  surrounding  it.  —  Constriction  of  the  Bleeding  Orifice  by  Contrac- 
tion of  the  Muscular  Coat.  —  Occlusion  of  the  Constricted  Orifice  by  Coagulum.  —  Pri- 
mary Hemorrhage  from  Gunshot  Wounds  seldom  gives  the  Surgeon  much  Trouble.  — 
The  Personal  Observations  of  the  Author  concerning  Battle-field  Hemorrhage.  —  At  the 
Combat  of  March  29,  1865,  on  the  "  Quaker  Road."  — At  the  Battle  of  March  31,  near 
the  "  White-oak  Road,"  — At  the  Battle  of  "Ball's  Bluff,"  Oct.  21, 1861,  saw  but  One 
Patient  suffering  much  from  Loss  of  Blood.  —  But  in  this  Case  the  Hemorrhage  was 
venous,  and  mainly  due  to  the  Application  of  an  Extemporaneous  Tourniquet.  —  Much 
Damage  may  be  done  with  Field  Tourniquets  in  the  Hands  of  Ignorant  People.  —  The 
Author's  Experience  concerning  Battle-field  Hemorrhage  at  "  Fair  Oaks,"  May  31  and 
June  1,1862.  — Also  at  the  Battles  of  "Peach-orchard,"  "Savage's  Station,"  "Glen- 
dale,"  and  "  Malvern."  The  Large  Arteries  of  the  Extremities  often  escape  Wounds  by 
their  Wonderful  Resiliency.  —  Causes  of  said  Resiliency  enumerated.  —  Thus  the  Femoral, 
Carotid,  and  Brachial  Arteries  not  unfrequently  escape  without  any  Serious  Injury,  when 
lying  in  the  Track  of  Gunshot  Projectiles.  —  The  Resiliency  of  Certain  Arteries  does  not 
afford  the  Principal  Reason  why  Wounds  of  the  Larger  Arteries  are  but  seldom  seen  by 
the  Surgeon  in  Battle.  The  Real  Reason  is  that  the  Subjects  of  such  Wounds  generally 
bleed  to  Death  before  they  can  be  brought  to  a  Surgeon.  —  Two  Cases  in  Point  related 
by  Guthrie,  viz.,  that  of  Sir  Edward  Packenham,  and  that  of  Col.  Duckworth. — The 
Author's  Experience  on  this  Point.  —  He  examined  43  Dead  Bodies  lying  on  the  Field  of 
Combat  near  Fort  Steadman,  in  front  of  Petersburg,  March  25, 1865.  In  a  very  Large 
Proportion  of  these  Cases  (considerably  more  than  One  Third)  Death  had  been  produced 
by  Hemorrhage.  —  These  Views  are  corroborated  by  a  Case  in  which  the  Femoral 
Artery  is  known  to  have  been  divided  by  a  Rifle-ball.  —  Also  by  a  Case  related  by  Surg. 
T.  F.  Azpell,  U.  S.  Vols.,  in  which  the  Axillary  Artery  was  wounded  by  a  Rifle-ball.  — 
And  also  by  a  Case  reported  by  Baron  Larrey,  in  which  the  Carotid  Artery  was  wounded 
by  a  Musket-ball  at  St.  Jean  d'Acre.  —  Primary  Traumatic  Hemorrhage  is  produced  by 
Wounds  of  Blood-vessels  and  in  no  other  Way.  It  may  proceed  from  either  an  Artery  or 
a  Vein.  —  The  Subject  of  Wounds  of  Blood-vessels  must  therefore  be  considered  in  Detail. 

GUNSHOT  wounds  of  any  part  of  the  body  do  not  in  general  bleed 
nearly  so  much  as  incised  wounds  of  the  same  part.    This  Gunghot 
difference  is  occasioned  by  the  fact  that  the  former  are  ^°"e^|eM 
essentially  contused  and  lacerated  in  their  nature.     It  is  ^^an 
well  known  that  when  blood-vessels  are  divided  by  either  incised- 
a  contusing  or  a  lacerating  force,  the  disposition  to  hemorrhage  is 
considerably  diminished.     Even  when  limbs  are  torn  off  by  ma- 
chinery, or  crushed  off  by  railway  engines,  or  carried  away  by 
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cannon-balls,  the  loss  of  blood  is  not  of  necessity  so  great  as  to 
prove  fatal.  In  such  cases  the  bleeding,  which  is  at  first  profuse, 
commonly  ceases  almost  entirely  on  the  approach  of  syncope.  If 
we  examine  the  bruised  and  torn  stump  of  a  limb  which  has  just 
been  severed  by  a  cannon-ball,  we  find  that  the  smaller  vessels 
give  issue  to  but  little  if  any  blood,  because  their  divided  ends  are, 
for  the  most  part,  closed  by  being  blended  in  the  crushed  mass  of 
muscular  and  connective  tissue  in  the  first  place,  and  by  the  nat- 
ural contraction  of  their  muscular  coat  in  the  second  place.  The 
large  arteries  in  such  cases  may  sometimes  be  seen  hanging  out 
of  the  ragged  stumps  and  pulsating  down  to  their  ends,  which, 
however,  are  closed  more  or  less  completely  by  the  contraction  of 
the  muscular  coat,  and  generally  by  the  presence  also  of  a  plug  of 
coagulated  blood  within  the  constricted  orifice  of  the  vessel.  The 
completeness  of  the  closure  appears  to  vary,  in  some  instances,  with 
the  length  of  time  that  has  elapsed  between  the  injury  and  the 
examination,  being  found  to  be  more  complete  after  a  considerable 
than  after  a  brief  interval. 

The  hemorrhage  which  accompanies  wounds  of  the  soft  parts 
inflicted  by  rifle-balls  is  but  seldom  troublesome  to  the  sur- 

The  personal  '  •        j   1 

observations    geon.     On  several  occasions  1  have  examined  large  num- 

of  theau- 

tbor  con-        bers  or  wounded  soldiers  belonging  to  this  category,  soon 

cerningbat-  .  &.  '      J 

tie-fieia  after  their  wounds  were  inflicted,  with  a  view  to  ascertain 
if  any  of  them  were  suffering  from  hemorrhage,  and  I 
can  now  call  to  mind  but  very  few  cases  in  which  the  bleeding 
continued  in  a  threatening  manner  at  the  time  of  the  examination, 
or  had  even  weakened  the  patient  much  by  its  profuseness.  On 
the  29th  of  March,  1865,  immediately  after  a  sharp  combat  with 
the  enemy  on  the  "  Quaker  Road  "  had  terminated,  I  examined 
about  three  hundred,  all  of  whom  were  wounded  by  infantry  fir- 
ing, with  reference  to  this  point,  and  made  the  following  note  at 
the  time  :  "  A  large  proportion  of  the  cases  required  capital  oper- 
ations ;  noticed  on  inspection  that  none  of  them  had  suffered  much 
from  hemorrhage."  On  the  31st  of  March,  directly  after  the  battle 
for  the  possession  of  the  "  White-oak  Road,"  I  examined  about 
eight  hundred  wounded  under  similar  circumstances,  and  with  the 
same  result. 

At  the  battle  of  Ball's  Bluff,  October  21,  1861,  I  saw  but  one 
patient  who  was  suffering  much  from  loss  of  blood.  He  was  pale 
and  considerably  weakened  thereby.  I  found,  on  examination, 
that  he  had  suffered  a  gunshot  wound  through  the  antero-inner  part 
of  the  left  arm,  high  up,  and  that,  being  alarmed  by  a  smart  flow 
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of  blood  which  followed  the  infliction  of  his  wound  and  did  not  im- 
mediately cease,  he  had,  with  the  assistance  of  a  comrade,  applied 
an  extemporaneous  tourniquet  to  his  arm  above  the  wound,  which 
consisted  of  a  handkerchief  rolled  up  and  tied  around  the  limb  and 
then  rendered  sufficiently  tense  by  twisting  it  with  a  piece  of  wood 
inserted  underneath.  The  limb  below  the  place  of  constriction 
was  swollen  and  blue-colored,  and  dark-hued  venous  blood  was 
seen  issuing  from  the  wound  in  a  steady  stream.  On  removing 
the  extemporaneous  tourniquet  no  arterial  hemorrhage  occurred, 
although  the  venous  bleeding  still  continued.  The  radial  pulse 
was  as  good  in  that  limb  as  in  the  other  one.  It  appears  that 
the  loss*  of  blood  had  taken  place  mainly  from  wounded  veins,  and 
that  he  had  promoted  the  hemorrhage  by  constricting  his  arm 
above  the  place  of  injury  in  the  way  already  mentioned,  whereby 
the  return  of  the  blood  from  the  arm  towards  the  heart  through  its 
natural  channels  was  prevented,  and  it  was  thus  induced  to  seek 
an  outlet  through  the  wound.  His  extemporaneous  tourniquet 
had  operated  to  promote  the  venous  hemorrhage  in  precisely  the 
same  way  that  the  leash  applied  to  the  arm  does  in  venesection. 
Without  such  constriction  it  is  not  probable  that  his  loss  of  blood 
would  have  amounted  to  much.  I  readily  controlled  the  bleeding 
by  making  a  moderate  amount  of  pressure  at  the  wound  with 
a  compress  and  bandage.  The  swollen  condition  of  all  the  soft 
parts  below  the  place  of  constriction,  and  the  stagnation  of  blood 
in  them,  rendered  it  advisable  to  support  the  whole  limb  by  a 
roller  bandage  carefully  and  evenly  applied,  from  the  fingers  up- 
wards, which  was  accordingly  done.  Much  dam. 

This  case  shows  that  much  mischief  may  be  produced  Sonew'ith8 
by  the  injudicious  use  of  field  tourniquets,  and  that  these  qu^i"  the 
instruments  should  never  be  placed  in  the  hands  of  igno-  j^^nt 
rant  persons.  people- 

At  the  battle  of  Fair  Oaks,  May  31  and  June  1, 1862,  among 
over  five  hundred  wounded  who  came  specially  under  my  notice, 
I  saw  but  one  case  of  primary  hemorrhage  that  proved  trouble- 
some. It  occurred  in  the  person  of  a  non-commissioned  officer 
who  had  sustained  a  compound  comminuted  fracture  of  the  radius 
in  its  lower  third,  inflicted  by  a  musket-ball,  and  appeared  to  de- 
pend upon  some  lesion  of  the  radial  artery.  It  was,  however, 
finally  controlled  by  pretty  firm  pressure  applied  over  the  wound, 
with  a  graduated  compress  and  roller  bandage,  the  hand,  wrist,  and 
lower  part  of  the  fore-arm  being  all  included  in  the  bandage ;  and 
did  not  recur. 

At  the  battles  of  "  Peach-orchard,"  "  Savage's  Station,"  "  Glen- 
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dale,"  and  "  Malvern,"  I  did  not  meet  with  a  single  case  of  primary 
hemorrhage  which  required  a  surgical  operation,  such  as  the  appli- 
cation of  a  ligature,  for  its  suppression. 

The  large  arteries  of  the  extremities  are,  to  a  considerable 
The  large  extent,  protected  against  being  wounded  by  rifle-balls, 
theTxTwL  by  the  strength  of  the  fibrous  sheath  which  invests  them, 
times  e«ape  by  tne  toughness  and  extensibility  of  their  coats  proper, 
funded  by  and  by  the  readiness  with  which  they  can  slip  aside 
derlu^"  from  the  track  of  the  bullet  by  an  instantaneous  and 
momentary  flattening,  allowed  by  the  fact  that  they  are 
elastic  tubes,  and  that  they  contain  a  liquid  substance.  By  these 
means,  doubtless,  the  large  blood-vessels  often  escape  from  being 
lacerated  by  bullets ;  and  in  this  way  we  can  account  for  the  fact 
that  arteries  such  as  the  femoral,  the  carotid,  and  the  brachial 
are  found  to  be  practically  uninjured,  although  they  may  lay  ex- 
actly in  what  appears  to  be  the  track  of  the  bullet.  The  war  has 
furnished  numerous  examples  belonging  to  this  class  of  gunshot 
injuries. 

Now,  this  immunity  on  the  part  of  certain  arteries  from  the 
wounds  inflicted  by  small-arms,  under  favoring  circumstances,  does 
not  in  my  opinion  afford  the  principal  reason  why  gunshot  wounds 
of  the  larger  arteries  but  seldom  come  under  the  surgeon's  notice 
in  battle.  I  am  strongly  impressed  with  the  belief  that,  in  such 
cases,  death  generally  takes  place  speedily  from  hemorrhage,  and 
that  the  unfortunate  recipients  of  such  wounds  commonly  die  on 
the  field  of  battle  before  they  can  be  submitted  to  the  surgeon's 
care.  Guthrie  states,  that  General  Sir  Edward  Packenham  re- 
ceived a  wound  directly  through  the  common  iliac  artery,  at 
New  Orleans,  which  killed  him  on  the  spot,  and  that  Colonel 
Duckworth,  of  the  48th  Regiment,  received  a  ball  through  the 
edge  of  his  leather  stock,  at  Albuhera,  which  divided  the  carotid 
artery,  and  killed  him  almost  instantaneously.  I  am  also  con- 
vinced, from  my  own  observations,  that  a  large  proportion  of  the 
persons  killed  in  battle  perish  directly  from  loss  of  blood.  On  the 
25th  of  March,  1865,  I  examined  the  bodies  of  forty-three  soldiers 
as  they  lay  dead  where  they  had  fallen,  on  the  field  of  combat  at 
Fort  Steadman,  in  the  lines  before  Petersburg. 
Examined  43  Of  them  23  were  wounded  in  the  cranium, 

dead  bodies  _.  _  ,     ,     .          ,  , 

lying  on  the  15  were  wounded  in  the  thorax, 

field  of  com-  ..  -  ,     ,    .         .,  •.  j 

bat  near  5  were  wounded  in  the  abdomen, 

man.  '  The  blanched  and  exsanguinated  appearance   of  the 

cadaver  in  every  case  wounded  in  the  abdomen,  denoted  clearly 
that  death  had  been  produced  by  hemorrhage  ;  and  the  extreme 
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rapidity  with  which  that  result  had  taken  place  implied  that  some 
large  blood-vessel  had  been  injured.  In  all  but  two  or  three  of 
the  cases  wounded  in  the  thorax,  the  body  also  presented  a  blanched 
and  exsanguinated  appearance,  occasioned  by  hemorrhage.  There 
was  much  blood  in  the  clothing  and  on  the  ground  where  they  had 
fallen,  in  most  of  the  cases  wounded  in  the  trunk.  This  fact  shows 
that  the  fatal  hemorrhage  generally  took  place  externally.  There 
were,  however,  some  cases  wherein  death  had  been  produced  by 
internal  hemorrhage.  While  the  bodies  of  these  were  pallid  and 
wax-like,  there  was  but  little  blood  in  their  clothing,  and  on  the 
ground  where  they  lay.  All  the  wounds  appeared  to  have  been 
inflicted  by  cylindro-conoidal  bullets. 

Such  cases  as  the  following  also  tend  to  strengthen  me  in  the 
conviction  already  expressed  :  An  officer  belonging  to  the  Army 
of  the  Potomac,  whose  femoral  artery  was  divided  by  a  rifle-ball  in 
the  upper  part  of  its  course,  the  hemorrhage  being  very  profuse, 
had  the  presence  of  mind  to  compress  the  vessel  with  his  own 
fingers  until  he  could  be  taken  to  a  surgeon,  who  tied  the  vessel. 
He  recovered.  Surgeon  T.  F.  Azpell,  U.  S.  Vols.,  has  related  to 
me  a  case  that  came  under  his  own  observation,  wherein  the  axil- 
lary artery  was  wounded  near  its  origin  by  a  rifle-ball ;  the  hem- 
orrhage, which  was  very  abundant,  was  arrested  immediately  by 
digital  pressure,  and  was  restrained  until  a  ligature  could  be 
applied  to  the  subclavian  artery  ;  and  the  patient  got  well.  Baron 
Larrey  has  reported  the  case  of  General  Arrighi,  Duke  of  Padua, 
who  was  wounded  in  the  neck  by  a  musket-ball  at  St.  Jean  d'Acre. 
The  right  carotid  artery  was  wounded  ;  and  he  must  inevitably 
have  died  of  hemorrhage  if  a  soldier  had  not  had  the  presence  of 
mind  to  introduce  his  two  forefingers  into  the  wounds,  until  Lar- 
rey arrived  and  tied  the  vessel. 

Primary  hemorrhage  of  a  traumatic  character  requires  for  its 
production  a  lesion,  or  solution  in  the  continuity  of  the  Primary 
walls  of  a  blood-vessel,  occasioned  directly  by  violence ;  hemorrhage. 
and  it  is  never  developed  in  any  other  way.  The  injured  vessel 
may  be  either  an  artery  or  a  vein ;  but  traumatic  hemorrhage  of 
such  sort  as  to  prove  troublesome  or  difficult  to  manage,  occurs 
much  more  frequently  in  connection  with  the  former  than  with 
the  latter. 

It  is  therefore  necessary  to  treat  the  subject  of  wounds  of  the 
blood-vessels  in  detail  before  proceeding  to  discuss  the  subject  of 
primary  hemorrhage,  and  the  means  by  which  its  arrest  may  be 
effected,  whether  such  means  are  afforded  by  nature  or  by  art. 


CHAPTER  THIRD. 

WOUNDS  OF  THE  ARTERIES. 

Wounds  of  Arteries  much  more  important  than  Wounds  of  Veins  in  a  Surgical  Point  of  view. 
—  Dr.  Otis's  remarks  on  Hemorrhage  from  Gunshot  Wounds  of  Veins.  —  Classification  of 
Arterial  Wounds.  —  1.  Punctured;  2.  Contused;  3.  Lacerated;  4.  Gunshot;  5.  Incised. — 
Each  of  these  Classes  possesses  Certain  Features  which  characterize  it.  —  Some  of  them 
enumerated. 

IN  considering  the  wounds  of  blood-vessels  we  shall  treat  first 
wounds  of     of  wounds  of  arteries,  because  thev  are  much  more  im- 

wteries  .  .      ,         .  , 

more  portant  in  a  surgical  point  or  view  than  wounds  of  veins. 

important         *  .  °  i       «  W        •  t     •• 

than  wounds  Concerning  the  latter  the  following  remark  is  made  in 
a  surgical  Circular  No.  6,  by  Dr.  Otis,  of  the  Surgeon  General's 
Tiew.  Bureau:  "No  cases  have  been  reported  in  which  the 

bleeding  could  not  be  controlled  by  pressure." 1  This  remark  is 
Dr.  otis  on  made  in  connection  with  the  subject  of  gunshot  wounds 

hemorrhage         „         .  T      •         i  11  i  •••!  « 

from  gun-      or  veins.     It  is  also  well  known  that,  in  civil  practice, 

shot  wounds     ,  -  _  i     -i          •         i  11  • 

of  veins.  hemorrhage  from  wounded  veins  but  seldom  gives  the 
surgeon  much  trouble. 

The  various  traumatic  lesions  to  which  the  arteries  are  exposed 
may  be  classified  under  the  following  heads :  — 

1st.  Punctured  wounds, 

2d.    Contused  wounds, 

3d.   Lacerated  wounds, 

4th.  Gunshot  wounds,  and 

5th.  Incised  wounds. 

Each  of  these  classes  of  arterial  wounds,  when  the  individual  cases 
belonging  to  it  are  attentively  considered,  presents  certain  peculiar- 
ities in  respect  to  phenomena  and  consequences  which  serve  to 
characterize  it.  Thus  we  may  here  state  that  punctured  wounds 
of  arteries  are  as  a  class  especially  liable  to  produce  traumatic 
aneurism ;  that  lacerated  wounds  of  arteries  are  upon  the  whole 
less  inclined  to  bleed  than  the  other  varieties;  that  contused 
wounds  of  arteries  are  apt  to  be  followed  by  secondary  hemorrhage 
from  ulceration  of  the  bruised  coats  of  the  injured  vessel;  that 
gunshot  wounds  of  arteries  are  characterized  by  the  features  be- 

i  Page  39. 
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longing  to  the  last  two  classes ;  and  that  incised  wounds  of  arteries 
are  especially  prone  to  cause  death  from  primary  hemorrhage. 

We  shall  follow  the  order  above  mentioned  in  considering  this 
branch  of  our  subject. 

1.  PUNCTURED  WOUNDS  OF  ARTERIES. 

What  Maissonneuve  has  shown  concerning  the  Consequences  of  Minute  Punctured  Wounds 
of  Arteries.  — Guthrie  mentions  Two  Cases  in  which  Tenaculum  Wounds  of  the  Femoral 
Artery  were  followed  by  Ulceration  and  Secondary  Hemorrhage.  —  Guthrie  thought  that 
a  Longitudinal  Fissure  of  One  or  Two  Lines  did  no  Harm.  —  But  Deschamp's  Case  shows 
that  he  was  mistaken.  —  Summary  of  this  Case.  —  Brachial  Artery  punctured  with  the 
Point  of  a  Knife.  — Description  of  the  Phenomena  that  ensued.  —  Traumatic  Aneurism 
produced  with  Recurring  Hemorrhages  and  Death  from  Exhaustion.  —  Various  Instru- 
ments enumerated  with  which  Arteries  have  been  punctured.  —  This  Lesion  may  be 
produced  by  a  Sharp  Fragment  of  Bone  in  Cases  of  Simple  Fracture.  —  Also  by  the  Sharp 
End  of  a  Sequestrum.  —  But  in  Warfare  it  is  occasioned  by  Bayonet,  Sword,  and  Lance 
Wounds.  —  Only  One  Instance  recorded  where  an  Artery  was  wounded  by  these  Weap- 
ons in  the  British  Army  during  the  Crimean  War.  —  A  Case  of  Bayonet  Wound  of  the 
Right  Buttock  contributed  by  Dr.  H.  M.  Lyman.  —  The  Weapon  penetrated  the  Pelvis 
through  the  Ischiatic  Notch,  and  punctured  the  Anterior  Trunk  of  the  Internal  Iliac  Ar- 
tery; a  Traumatic  Aneurism  formed;  the  Primitive  Iliac  was  tied;  Death  Five  Days  after- 
wards from  Gangrene  of  the  Sac.  —  Of  the  Symptoms  produced  by  Punctured  Wounds 
of  Arteries.  —  The  Consequences  of  these  Wounds  are  generally  troublesome  and  dan- 
gerous. —  They  are  enumerated.  —  Traumatic  Aneurism  frequently  a  Consequence.  — 
Arterio-venous  Aneurism  sometimes  follows  a  Punctured  Wound.  —  Punctured  Wounds 
of  Arteries  when  minute  occasionally  give  rise  to  Ulceration  and  Secondary  Hemorrhage. 

—  An  Illustrative  Specimen  preserved  in  our  Army  Medical  Museum  referred  to.  —  Treat- 
ment. —  The  Old  Operation  to  be  preferred  in  all  Cases  where  its  Performance  is  prac- 
ticable. —  Reasons  why  a  Distal  Ligature  should  be  applied.  —  Treatment  of  Punctured 

•     Wounds  of  Arteries,  when  produced  by  Simple  Fracture.  — The  Old  Surgeons  resorted 
to  Amputation.  —  J.  L.  Petit  cut  down  upon  and  tied  the  Artery  at  the  Place  of  Injury. 

—  Dupuytren  tied  the  Main  Artery  at  Some  Distance  from  the  Place  of  Injury.  —  Objec- 
tions to  each  of  these  Plans  of  Treatment  in  Cases  of  Simple  Fracture  considered.  —  The 
Principles  upon  which  Punctured  Wounds  of  Arteries  should  be  treated  in  Cases  of  Frac- 
ture stated. 

Maissonneuve  has  shown  that  an  artery  may  be  pierced  by  a  deli- 
cate instrument,  such  as  a  fine  needle,  without  the  production  of 
hemorrhage,  or  any  other  unfavorable  result.  But  if  the  vessel  be 
pierced  by  a  larger  instrument,  such  as  a  tenaculum,  disastrous 
consequences  may  follow.  Thus,  Mr.  Guthrie  saw  two  cases  in 
which  the  femoral  artery  was  wounded  by  a  tenaculum,  and  ulcer- 
ation,  followed  by  hemorrhage,  took  place  in  both,  requiring  the 
application  of  a  ligature.1  Mr.  Guthrie  also  thought  that  a  longi- 
tudinal fissure  in  the  coats  of  an  artery,  of  from  one  to  two  lines 
in  extent,  was  not  attended  by  bad  consequences.  But  the  case 
reported  by  Deschamps  renders  it  probable  that  he  was  mistaken. 
In  that  case  the  brachial  artery  in  the  upper  part  of  its  course  was 
penetrated  by  the  point  of  a  knife.  The  wounded  man  walked  a 
little  way,  but  being  weakened  by  the  loss  of  a  large  Puncture  of 
quantity  of  blood,  he  fell  to  the  ground  in  a  state  of  in-  artery. 

1  Vide  Diseases  and  Injuries  of  Arteries,  p.  212,  London,  1830. 
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sensibility.  On  the  eighth  day  copious  hemorrhage  again  oc- 
curred. On  the  ninth  and  tenth  days  small  hemorrhages  took 
place.  On  the  morning  of  the  eleventh  day  it  recurred  to  an 
alarming  degree,  the  bed  being  soaked  through  with  black  and 
fetid  blood.  At  noon  the  bleeding  again  returned  with  violence. 
The  patient  died,  and  on  opening  the  body,  Deschamps  found  that 
the  brachial  artery  had  been  wounded  in  a  longitudinal  direction,  at 
its  external  and  posterior  aspect,  to  the  extent  of  two  lines,  opposite 
the  inferior  border  of  the  tendon  of  the  pectoralis  major  muscle, 
and  above  the  origin  of  the  superior  profunda  artery.1  In  this 
case,  a  traumatic  aneurism  was  produced,  for  the  relief  of  which 
several  operative  procedures  were  employed  in  vain,  and  the 
patient  lost  so  much  blood  that,  in  the  end,  his  life  was  destroyed. 
Such  were  the  consequences  of  a  punctured  wound  of  the  brachial 
artery,  having  a  length  of  only  two  lines.  If  the  aperture  has  a 
greater  size  than  that,  the  risk  of  a  bad  result  is  likely  to  be  cor- 
respondingly increased,  unless  it  is  averted  by  the  surgeon's  skill. 

Causes.  —  Punctured  wounds  of  arteries  may  be  inflicted  with 
the  point  of  a  sharp  pair  of  scissors,  as  happened  in  a  case  reported 
by  Deschamps,  in  which  the  femoral  artery  was  wounded  by  that 
means ;  with  the  blade  of  a  penknife,  whereof  there  are  several 
examples  on  record ;  with  a  lancet  in  the  careless  performance  of 
the  operation  of  venesection  at  the  bend  of  the  elbow,  which  has 
often  happened  both  in  ancient  and  in  modern  times ;  and,  finally, 
with  a  pocket-knife,  dagger,  sword-cane,  or  any  other  narrow- 
Arteries  bladed  instrument.  Punctured  wounds  of  arteries  may 
by  bone.  also  occur  in  connection  with  fracture  of  the  long  bones 
of  the  extremities,  by  means  of  a  sharp  splinter  or  fragment  of 
bone  being  driven  into  such  a  vessel.  This  accident  is  believed  to 
occur  more  frequently  in  the  leg,  than  in  any  other  part  of  the 
body,  as  seems  to  have  happened  in  some  of  Dupuytren's  published 
cases.  An  artery  may  also  be  punctured  with  the  sharp  end  of  a 
fragment  of  necrosed  bone,  as  happened  some  years  ago  in  this 
city,2  in  a  case  in  which  the  popliteal  artery  was  pierced  by  the 
point  of  a  femoral  sequestrum,  and  with  a  fatal  result.  But  in 
By  the  bayo-  warfare  punctured  wounds  of  arteries  are  inflicted  with 
OT  unce.  '  the  bayonet  and  the  sharp  points  of  swords  and  lances. 
Concerning  this  form  of  injury  occurring  among  the  wounded  of 
the  British  army  in  the  Crimean  War,  it  is  said :  "  The  only  re- 
Oniy  one  corded  instance  of  an  artery  having  been  wounded  by 
corded  sword  or  bayonet  thrust  was  in  the  18th  Regiment,  in 

i  Vide  Observation!  on  Anettrism,  Sydenham  Soc.  ed.  p.  406-409,  London,  1844. 
a  New  York. 
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the  person  of  a  color-sergeant,  who  was  accidentally 
struck  in  the  leg,  by  the  bayonet  of  one  of  the  men,  and 
the  posterior  tibial  artery  wounded.  The  case,  how- 
ever,  presented  no  peculiarities.  A  double  ligature  was 
applied,  and  recovery  took  place."  1 

The  following  case,  which  occurred  in  the  person  of  a  soldier 
during  the  war  of  the  rebellion,  affords  a"  very  interesting  Dr  Lyman,g 
example  of  punctured  wound  of  the  internal  iliac  artery,  case< 
or  rather  of  its  anterior  trunk,  on  the  right  side,  inflicted  with  a 
bayonet.  It  was  followed  by  a  false,  consecutive,  or  traumatic 
aneurism,  which  ultimately  attained  a  great  size.  Nearly  seven 
months  subsequent  to  the  infliction  of  the  injury,  death  by  hemor- 
rhage being  imminent,  the  common  iliac  artery  was  tied.  Subse- 
quently, the  wound  of  operation  did  well,  but  the  aneurismal  sac 
became  gangrenous,  and  the  patient  died  with  symptoms  of  rapid 
systemic  poisoning,  four  days  after  the  operation.  The  report  of 
this  case  was  contributed  by  H.  M.  Lyman,  M.  D.,  late  Acting 
Assistant  Surgeon  U.  S.  Army. 

CASE  I.  Bayonet  Wound  of  Right  Buttock,  penetrating  Pelvis  through 
Ischiatic  Notch;  Traumatic  Aneurism  of  Anterior  Trunk  of  Internal 
Iliac  Artery  from  Punctured  Wound  of  it  ;  Ligature  of  Primitive  Hiac  ; 
Death  Five  Days  afterwards  from  Gangrene  of  the  Sac  ;  Autopsy.  —  Au- 
gust Zapka,  aged  25,  Company  H,  35th  Wisconsin  Volunteer  Infantry. 
Was  wounded  while  in  camp  near  Milwaukie,  Wis.,  March  18,  1864. 
Was  treated  in  the  camp  hospital.  Bled  about  a  pint  at  date  of  injury. 
Urine  drawn  by  catheter  for  four  days,  and  contained  much  blood. 
Then  occurred  great  swelling  of  abdomen  and  right  buttock.  After  two 
months  this  decreased  ;  he  began  to  walk,  and,  July  12,  he  was  sent  to 
his  regiment  at  White  River,  Arkansas.  There,  after  two  days'  duty, 
the  swelling  returned.  He  was  sent  to  hospital  at  New  Orleans.  Was 
treated  with  applications  to  relieve  pain  which  he  described  as  "  ham 
inering  pain."  Said  he  saw  pulsations  in  the  tumor.  He  was  furloughed, 
placed  on  a  hospital  boat,  and  sent  North.  A  surgeon  on  the  boat 
opened  the  tumor,  and,  blood  escaping,  the  opening  was  closed  again. 
Oozing  of  blood  constantly  occurred  ;  and  arriving  in  Chicago  in  a 
weakened  condition,  he  was  admitted  to  the  Marine  Hospital,  Septem 
ber  30,  1864.  October  5  and  6,  alarming  hemorrhage  occurred  from  the 
wound.  A  hard,  tense,  shining  tumor  occupied  the  right  buttock  from 
crest  of  ilium  to  fold  of  nates,  and  from  the  sacrum  to  anterior  superior 
spinous  process  of  ilium.  The  cicatrix  of  the  original  wound  was  visi- 
ble near  the  centre  of  the  tumor,  and  beside  it  was  the  open  wound  in- 
flicted by  the  surgeon  of  the  hospital  boat,  filled  with  protruding  clots, 

i  "Vide  Surgical  History  of  British  Army  in  Crimean  War,  vol.  ii.  p.  366. 
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and  (Oct.  7)  giving  escape  to  arterial  blood.  Much  throbbing  pain  and 
numbness  of  the  limb,  with  difficulty  in  voiding  urine.  Bruit  audible, 
but  no  pulsation  can  be  felt.  Tumor  very  hot,  great  constitutional  irri- 
tation. On  consultation  it  was  decided  to  deligate  the  primitive  iliac. 

Operation. . —  Chloroform  having  been  administered,  the  operation 
was  performed  by  Dr.  Isham,  Acting  Assistant  Surgeon  U.  S.  Army. 

Progress.  —  Oct.  7,  1864,  seven  o'clock  P.M.  Patient  comfortable. 
Bottles  of  warm  water  and  cotton  to  the  limb.  Morph.  sulph.  £  grain. 
Oyster  broth.  Slept  well  all  night ;  limb  warm.  Oct.  8,  seven  o'clock 
A.  M.  Pulse  130.  Give  four  drops  tr.  verat.  virid.  Eight  o'clock  p.  M. 
Pulse  80.  Has  passed  a  comfortable  day.  Oct.  9,  seven  o'clock  A.  M. 
Rested  well  over  night.  Pulse  100.  Wound  appears  healthy.  Dis- 
charging pus.  Eight  o'clock  p.  M.  Had  a  comfortable  day,  but  now 
complains  of  pain  in  the  bowels.  Relieved  by  small  dose  of  morphine. 
Oysters  and  beef  tea.  Oct.  10.  Rested  well ;  looks  well.  A  sanious 
discharge  from  old  wound  of  sac,  which  was  injected  with  a  disinfecting 
solution  of  potass,  permangan.  Oct.  11,  eight  o'clock  A.  M.  Pulse  86. 
All  symptoms  favorable,  except  the  offensive  discharge  from  the  sac. 
Oct.  12.  Patient  died  at  ten  o'clock  A.M.,  with  symptoms  of  rapid  sys- 
temic poisoning  or  septaemia. 

Post-mortem  Examination  —  Showed  healthy  condition  of  the  artery ; 
well  organized  clot  extending  from  the  ligature  to  the  aorta.  No  per- 
itonitis. The  sac  of  the  aneurism  (corresponding  to  the  description 
already  given)  was  gangrenous.  The  wound  of  the  artery  proved  to  be  of 
the  anterior  trunk  of  the  internal  iliac  within  the  sacro-ischiatic  notch. 

Considering  the  size  and  importance  of  the  artery  which  was 
wounded  in  this  case,  it  appears  to  me  surprising  that  the  patient 
recovered  from  the  effects  of  the  original  injury  to  such  an  extent 
as  to  justify  the  sending  of  him  to  duty  with  his  regiment,  about 
four  months  after  the  wound  was  inflicted.  But  it  does  not  seem 
at  all  surprising  that  the  swelling  and  other  symptoms  of  traumatic 
aneurism  reappeared  after  the  performance  of  military  duty  for 
only  two  days. 

The  symptoms  presented  in  cases  of  punctured  wounds  of  arte- 

Symptoms  ries  are  those  which  belong  to  punctured  wounds  in  gen- 
produced  by  .  .  .  /i  •  i«ii'  i  •  i  p  > 

punctured      eral,  that  are  inflicted  with  the  same  kind  of  a  puncturing 

wounds  of.  -i-i'ii  11 

arteries.  instrument,  whether  it  be  bayonet,  or  sword,  or  dagger, 
upon  the  same  region  of  the  body,  with  the  addition  of  arterial 
hemorrhage  from  the  wound.  If  the  orifice  in  the  integuments  be 
closed  and  kept  closed,  then  the  blood  is  extravasated  from  the 
wounded  vessel  into  the  neighboring  connective  tissue,  and  a  pul- 
sating tumor  called  a  traumatic  aneurism  is  produced.1 

*  Vide  Chapter  on  Traumatic  Aneurism. 
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The  consequences  of  punctured  wounds  of  arteries  are  generally 
troublesome  and  dangerous,  unless  the  bleeding  vessel  is  promptly- 
secured  by  the  surgeon's  art.  Unless  that  is  done,  death  is  liable 
to  be  produced  by  hemorrhage.  The  first  bleeding  may  prove 
fatal,  or  in  case  it  is  arrested  by  temporizing  expedients  it  may  re- 
cur again  and  again,  until  it  wears  out  the  patient  and  kills  him  by 
exhaustion  ;  or  the  external  wound  remaining  closed  and  the  blood 
still  continuing  to  escape  from  the  vessel  into  the  connective  tissue, 
it  may  burrow  widely  and  produce  death  by  compressing  some  im- 
portant organ,  or  the  tissues  thus  infiltrated  with  extravasated 
blood  may  inflame  and  suppurate  through  a  great  space,  and  life 
be  ultimately  destroyed  by  septsemia  or  exhausting  suppuration. 
Indeed,  the  best  result  which  is  likely  to  occur  to  a  patient  having 
a  punctured  wound  of  an  artery  of  considerable  size,  when  treated 
with  temporizing  expedients,  is  the  occurrence  of  traumatic  aneu- 
rism of  a  circumscribed  character,  which  is  certainly  bad  enough 
at  best. 

Punctured  wounds  of  arteries  not  unfrequently  lead  to  the  for- 
mation of  traumatic  aneurisms.     This  form  of  injury  is  Traumat5c 
more  apt  to  produce  such  a  result  than  any  other  trau-  aneurism- 
matic  lesion  to  which  the  blood-vessels  are  subjected.     Especially 
does  this  obtain  when  the  injury  is  inflicted  upon  an  artery  in  the 
continuity  of  a  limb. 

Punctured  wounds  of  arteries  are  also  sometimes  followed  by 
arterio-venous  aneurism,  a  vein  having  been  wounded  at  Arterfo- 
the  same  time  as  the  artery.     This  accident  occurs  most  aneurism, 
frequently  at  the  bend  of  the  elbow  from  mistakes  in  blood-letting, 
but  it  has  also  been  known  to  happen  in  the  thigh  and  in  the  neck 
from  accidental  injury. 

Punctured  wounds  of  arteries,  when  they  are  minute,  and  have 
not  bled  during  the  primary  period,  occasionally  give  rise  ulceration 
to  secondary  hemorrhage  from  ulceration  of  the  vessel  a?y  hemor- 
occurring  at  the  place  of  injury,  as  happened  in  two  in-  rhage* 
stances  mentioned  by  Guthrie  (and  cited  by  us  on  a   previous 
page),  in  which  the  femoral  artery  was  wounded  with  a  tenaculum. 
There  is  also   a  specimen  in  our  Army  Medical  Museum  which 
illustrates  a  similar  occurrence.     It  consists  of  a  popliteal  artery 
from  which  secondary  hemorrhage  took  place  eleven  days  after  it 
was  punctured  by  a  spicula  of  bone.     The  femur  was  obliquely 
fractured  by  a  pistol-ball,  in  its  lower  third,  with  slight  comminu- 
tion.   The  artery  did  not  bleed  until  its  coats  sloughed  at  the 
place  of  puncture.     The  hemorrhage  was  then  arrested  by  tying 
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the  femoral,  but  traumatic  gangrene  of  the  limb  supervened,  and 
death  occurred  three  days  after  the  operation.1 

The  plan  of  treatment,  which  is  most  likely  to  avert  the  disas- 
trous consequences  above-mentioned,  consists  in  promptly  exposing 
the  wounded  vessel  at  the  place  of  injury  by  suitable  incisions, 
and  applying  two  ligatures  to  it,  one  on  each  side  of  the  bleeding 
orifice,  as  recommended  by  the  ancient  surgeons.  When  it  is  not 
practicable  to  perform  this  operation,  because  the  point  of  vascular 
injury  is  situated  in  an  inaccessible  part  of  the  body,  as  it  was  in 
the  case  just  related,2  it  is  generally  advisable  to  occlude  the 
wounded  artery  or  the  main  trunk  from  which  it  springs,  with  a 
ligature  applied  at  some  distance  from  the  wound,  but  as  near  to  it 
as  practicable.  But  this  expedient  should  not  be  resorted  to  unless 
the  performance  of  the  old  operation  is  entirely  out  of  the  ques- 
tion. A  ligature  should  be  applied  on  the  distal  as  well  as  the 
proximal  side  of  the  orifice,  because,  unless  this  is  done,  the  hemor- 
rhage is  liable  to  recur  as  soon  as  the  parts  below  the  wound 
become  well  supplied  with  blood  through  the  collateral  channels. 
Then  the  blood  flows  backwards  in  the  wounded  vessel  and  escapes 
through  the  breach  in  its  walls,  unless  the  canal  has  previously 
been  occluded  by  the  resources  of  nature  or  surgical  art. 

When  the  principal  artery  of  a  limb  has  been  pierced  by  the 
sharp  end  of  a  fracture  splinter  without  corresponding  wound  of 
the  integuments,  as,  for  example,  in  a  case  of  simple  fracture  of 
the  leg,  and  blood  is  extravasated  into  the  connective  tissue  in 
such  quantity,  or  to  such  extent,  as  to  make  an  operation  neces- 
sary, three  different  surgical  procedures  have  been  employed.  The 
old  surgeons  amputated  the  injured  member.  J.  L.  Petit  cut  down 
upon  the  wounded  vessel,  and  tied  it  on  each  side  of  the  rent  in 
its  coats.  This  innovation  was  attended  with  success.  But  Du- 
puytren  tied  the  femoral  artery  as  recommended  by  John  Hunter 
for  the  cure  of  spontaneous  aneurism  of  the  ham,  and  his  proceed- 
ing also  was  successful.  Now,  there  are  some  serious  objections 
which  may  be  urged  against  each  of  these  plans  of  treatment. 
Thus,  the  principal  objection  to  amputation  as  a  remedial  measure 
in  cases  of  simple  fracture  with  wound  of  an  important  artery  pro- 
duced internally  by  a  sharp  spicula  of  bone,  is  that  its  performance 
involves  a  severe  mutilation,  and  imposes  upon  the  patient  the 
serious  loss  and  perils  pertaining  to  that  operation. 

The  main  objection  to  employing  the  method  of  J.  L.  Petit  in 
such  cases  is,  that  his  proceeding  converts  a  simple  into  a  com- 

l  Vide  Catalogue.    Specimens  4084,  4085.  2  Case  No.  1. 
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pound  fracture.  The  objections  to  Dupuytren's  procedure  are  two 
in  number ;  first,  the  ligation  of  the  main  trunk  on  the  plan  of 
Hunter  may  fail  to  permanently  restrain  the  bleeding,  and  second, 
such  operation  is  liable  to  induce  traumatic  gangrene,  especially 
when  the  lower  extremity  contains  the  fractured  part.  Bearing  in 
mind  these  objections  to  the  several  operative  procedures  which 
have  been  employed  for  the  arrest  of  bleeding  from  arteries  when 
wounded  by  fracture  splinters,  we  should  consider  well  the  special 
features  or  complications  of  each  case  as  they  present  princjpiegof 
themselves  when  our  services  are  required,  and  should  c^s™fUtm 
select  that  plan  of  operating  which  seems  most  likely  to  fi 
lead  to  a  successful  issue.  If,  for  example,  the  bone  is  much  com- 
minuted, the  subcutaneous  tissues  of  the  limb  besides  the  artery 
much  bruised  and  torn,  the  swelling  great,  and  the  injury  situated 
in  the  lower  extremity,  we  would  prefer  amputation  to  either  of 
the  other  operative  procedures  ;  but  if  the  swelling  and  local  dis- 
integration of  tissue  are  small  or  moderate,  or  the  injury  is  situ- 
ated in  the  upper  extremity,  we  would  perform  the  operation  rec- 
ommended by  Dupuytren  in  preference  to  amputation.  When, 
however,  the  fracture  itself  is  compound,  we  generally  prefer  to 
tie  the  bleeding  vessel  in  the  wound  with  both  proximal  and  distal 
ligature,  unless  the  destruction  of  bones  and  nerves  and  muscles 
and  integuments  is  so  extensive  as  to  demand  amputation. 

This  subject  is  very  important,  and  will  be  further  considered  in 
connection  with  lacerated  wounds  of  arteries,  and  the  discussion 
of  traumatic  aneurism. 

2.  CONTUSED  WOUNDS  OF  ARTERIES. 

This  Lesion  occurs  much  more  frequently  in  Military  than  in  Civil  Practice,  and  is  generally 
produced  by  Small-arms  Projectiles.  — Consequences  of  Contusion  of  the  Arterial  Tunics 
when  severe.  —  1.  Inflammation,  as  happened  in  a  Case  reported  by  Guthrie. — 2.  Slough- 
ing of  the  Bruised  Tissue,  and  Secondary  Hemorrhage.  —  A  Case  in  Point.  —  Gunshot 
Wound  of  Lower  Part  of  Leg;  the  Bullet  grazed  the  Posterior  Tibial  Artery;  Secondary 
Hemorrhage  on  the  Eighth  Day  from  Ulceration  of  the  Bruised  Coats  of  that  Vessel; 
Amputation ;  Death  Thirteen  Days  afterwards  from  Pyaemia.  —  Primary  Amputation 
ought  to  have  been  performed  in  this  Case.  —  Reasons  why  Secondary  Amputation  was 
not  resorted  to  at  an  Earlier  Period.  — Another  Case  belonging  to  the  same  Category.  — 
Secondary  Hemorrhage  from  the  Posterior  Tibial  Artery,  when  it  had  been  bruised  Six- 
teen Days  before  by  a  Minie  Ball  in  Connection  with  Gunshot  Fracture  of  the  Ankle- 
joint;  Amputation;  Death  Nine  Days  afterwards  from  Exhaustion. —  This  Patient  prob- 
ably died  of  Osteo-myelitis.  —  Another  form  of  Gunshot  Contusion  of  Blood-vessels.  —  It 
occurs  when  Limbs  are  crushed  but  not  torn  off  by  spent  Cannon-balls,  etc.  —  Specimen 
from  Railroad  Case  referred  to.  —  It  is  preserved  in  the  Army  Medical  Museum.  —  An- 
other Illustrative  Case.  —  Gunshot  Wound  of  Left  Arm  with  Contusion  of  Brachial  Artery 
and  Median  Nerve;  Secondary  Hemorrhage  One  Month  afterwards,  which  was  arrested 
by  tying  the  Vessel ;  Recovery.  —  Constriction  and  Occlusion  of  Arteries  as  Results  of 
Bruises  of  their  Walls.  —  A  Case  in  Point.  —  Femoral  Artery  diminished  in  Calibre  to 
one  half  its  Natural  Size  iq  Consequence  of  a  Gunshot  Projectile  striking  agaipst  ita 
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Sheath;  Gangrene;  Amputation;  Death  on  the  Thirty-first  Day  afterwards  from  Pyaemia. 

—  Of  Gangrene  as  a  Piesult  of  Arterial  Stricture.  —  Some  of  the  Vasa  Vasorum  were  lacer- 
ated by  the  Stroke  of  the  Projectile  in  the  Case  just  related,  and  Hlood  was  extravasated 
between  the  Vessel  and  its  Sheath,  so  as  to  compress  the  Former.  —  An  Artery  mav  be 
constricted  or  occluded  in  Consequence  of  Contusion  of  its  Walls.  —  1.  By  Extravasation 
of  Blood  within  the  Sheath;  and  2.  By  Inflammatory  Swelling. —A  Specimen  belong- 
ing to  the  Army  Medical  Museum  shows  that  a  Bruised  Artery  may  be  occluded  by  the 
Inflammatory    Process. — In   GiUhrie's    Case,   already    mentioned,   the  Occlusion   was 
largely  due  to  the  Inflammatory  Process. —  An  Interesting  Case  belonging  to  the  same 
Category  is  related  in  the  •'  Surgical  History  of  the  British  Army  in  the  Crimean  War." 

—  Four  Cases  have  thus  been  mentioned  in  which  the  Main  Artery  of  the  Lower  Extrem- 
ity was  constricted  or  occluded  in  Consequence  of  Contusion.  —  In  all  of  them  Consecu- 
tive Gangrene  occurred.  —  But  Gunshot  Contusion  of  the  Femoral  Artery  does  not  al- 
ways induce  Traumatic  Gangrene,  when  the  Vessel  is  occluded.  —  An  Illustrative  Case. 

—  Treatment.  —  Secondary  Hemorrhage  necessitates  either  Ligation  in  the  Wound,  or 
Amputation.  —  Gangrene  generally  requires  Amputation. 

This  variety  of  arterial  injury  is  seldom  met  with  except  in  mil- 
Generaiiy  itary  practice,  and  generally  occurs  in  connection  with 
wounds  inflicted  with  small-arms.  For  example,  a  mus- 
j^t,  rifle,  carbine,  or  pistol-ball  while  passing  through  a 
limb  may  chance  to  strike  its  principal  blood-vessel.  Now,  the, 
artery  by  means  of  its  resiliency  may  readily  spring  to  one  side 
and  allow  the  passage  of  the  projectile  without  sustaining  a  solu- 
tion of  its  own  continuity,  and  this  is  more  likely  to  occur  if  the 
velocity  of  the  projectile  be  considerably  diminished  at  the  moment 
of  impingement  against  the  vessel.  But,  in  such  cases,  it  happens 
not  unfrequently,  that  the  walls  of  the  artery,  although  not  pene- 
trated nor  divided  by  the  projectile,  are  more  or  less  considerably 
bruised  by  it.  If  the  contusion  of  the  artery  chances  to  be  severe, 
Conge-  one  °f  *wo  occurrences  will  be  likely  to  follow,  namely, 
?ontusionfof  either  an  inflammation  of  the  artery  at  the  place  of  in- 
tunic^when  JurJ  wn^  be  produced,  to  such  extent,  and  of  such  a  char- 
severe,  acter,  as  to  speedily  obliterate  the  calibre  of  the  vessel, 
which  indeed  happened  in  a  case  reported  by  Guthrie,1  or,  on  the 
other  hand,  the  bruised  portion  of  the  arterial  tunics  will  become 
separated  from  the  sound  portion  by  the  process  of  ulceration,  after 
the  lapse  of  a  number  of  days,  and  secondary  hemorrhage  will  then 
take  place.  This  form  of  hemorrhage,  i.  e.,  bleeding  produced  by 
contusion  of  an  artery,  usually  occurs  from  the  eighth  to  the  twen- 
tieth day. 

The  following  case  affords  a  good  example  of  it.  The  posterior 
tibial  artery,  near  the  ankle,  was  the  vessel  involved.  Several 
very  minute  fragments  of  bone  also  were  driven  into  the  walls  of 
the  vessel  by  the  bullet,  the  velocity  of  which  appears  to  have  been 
considerably  retarded  at  the  time  it  reached  the  artery  by  its  pre- 

1  Vide  Diseases  and  Injuries  of  Arteries,  London,  1830,  p.  242. 
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vious  passage  through  the  lower  end  of  the  tibia,  and  perhaps  by 
other  causes. 

CASE  II.  Secondary  Hemorrhage  from  Posterior  Tibial  Artery  on  the 
Eighth  Day  after  the  Infliction  of  a  Gunshot  Wound ;  the  Bullet  grazed 
the  Vessel  and  drove  some  very  Small  Fragments  of  Bone  into  it  from  the 
Tibia  ;  Amputation  ;  Death  Thirteen  Days  afterwards  from  Pyaemia.  — 
Private  John  Heakim,  Company  D,  6th  U.  S.  Cavalry,  aged  24  years,  was 
admitted  to  the  Stanton  U.  S.  Army  General  Hospital,  June  4, 1864,  from 
the  field,  on  account  of  a  gunshot  wound  of  his  right  leg  at  the  ankle* 
inflicted  by  a  minie  ball,  May  31st,  four  days  previously,  near  Old 
Church,  Va.  The  projectile  entered  in  front,  somewhat  to  the  outer 
side,  and,  passing  backwards  and  inwards,  escaped  behind  the  lower  end 
of  the  tibia,  going  in  close  proximity  to  the  posterior  tibial  artery  in 
that  locality.  The  ankle-joint  was  also  involved  in  the  wound.  It  was 
resolved  to  continue  the  effort  to  save  the  limb  which  had  already  been 
commenced. 

On  the  night  of  June  7,  arterial  hemorrhage  from  the  wound  super- 
vened, and  he  lost  about  a  pint  of  florid-colored  blood  before  it  was  ar- 
rested. 

The  ankle  was  much  inflamed,  being  swelled,  hot,  red,  and  tender. 
The  swelling  also  extended  to  the  lower  half  or  three  fourths  of  the  leg. 

There  remaining  now  no  hope  of  saving  the  leg,  it  was  amputated  by 
the  author  on  the  morning  of  the  8th,  at  the  place  of  election,  by  the 
flap-method.  The  tibia  was  divided  after  the  procedure  of  Sanson. 
Sulphuric  ether  was  employed  as  the  anaesthetic.  The  loss  of  blood  oc- 
casioned by  the  operation  was  but  trifling.  The  shock  was  but  little. 
It  quickly  passed  away,  and  was  followed  by  moderate  reaction. 

When  the  operation  was  performed,  the  patient's  general  condition 
was  favorable.  He  had  no  constitutional  disturbance  worth  mentioning. 

The  autopsy  of  the  amputated  member  showed  the  lower  end  of  the  tibia 
to  be  badly  comminuted  into  the  ankle-joint,  which  was  filled  with  puru- 
lent matter.  The  astragalus  also  had  been  injured  by  the  projectile. 
The  posterior  tibial  artery  had  been  grazed  by  it,  and  several  very  small 
fragments  of  bone  had  been  driven  into  the,  walls  of  that  vessel  by  it.  The 
hemorrhage  occurred  on  the  separation  of  the  bruised  tissue  belonging  to 
the  coats  of  the  artery,  and  the  detachment  of  the  minute  fragments  of  bone 
from  the  walls  of  the  vessel  by  the  ulcerative  process. 

The  patient  did  well  for  a  number  of  days,  but  ultimately  died  of 
pyaemia  thirteen  days  after  the  operation. 

Comments.  —  In  this  case  primary  amputation  of  the  injured 
member  ought  to  have  been  performed.  This  is  clearly  Primary 

i  I-,  i>    •      i    i  •  />     i  .  -tit         amputation 

shown  by  the  clinical  history  ot  the  patient,  and  by  the  ought  to 
badly  comminuted  condition  of  the  lower  end  of  the  tibia,  performed, 
involving  the  ankle-joint  in  the  injury,  which  was  found  on  making 
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an  examination  of  the  part.  From  the  moment  the  wound  was 
inflicted,  there  was  no  ground  for  entertaining  a  reasonable  hope 
of  saving  this  limb. 

The  question  naturally  arises  why  secondary  amputation  was  not 
performed  on  the  arrival  of  the  patient  at  a  general  hospital,  to 
which  the  reply  is,  that,  at  the  time  of  his  admission,  secondary 
amputation  proved  fatal  in  almost  every  instance  where  it  was 
employed  for  the  removal  of  a  leg,  thigh,  arm,  or  fore-arm.  In- 
deed, until  the  occurrence  of  the  secondary  hemorrhage,  it  was  be- 
lieved that  the  patient  would  survive  longer  without  the  performance 
of  that  operation  than  with  it.  We  therefore  felt  it  to  be  our  duty 
to  continue  the  attempt  to  save  the  limb  until  the  bleeding  made  it 
necessary  to  interfere  with  an  operative  procedure. 

The  next  case  affords  another  example  of  a  contused  wound  of 
the  posterior  tibial  artery,  and  presents  many  points  of  resemblance 
to  the  one  last  narrated. 

CASE  III.  Secondary  Hemorrhage  from  Posterior  Tibial  Artery  that 
had  been  bruised  by  a  Minie  Ball  Sixteen  Days  previously,  In  Connection 
with  a  Gunshot  Fracture  of  the  Ankle-joint ;  Amputation  ;  Death  Nine 
Days  afterwards  from  Exhaustion.  —  Private  Thomas  Acker,  Company 
A,  155th  N.  Y.  Volunteers,  aged  40  years,  admitted  to  Stanton  IT.  S. 
Army  General  Hospital,  June  12,  1864,  from  the  field,  had  received  a 
gunshot  wound  with  comminuted  fracture  of  the  right  ankle-joint,  in 
the  action  at  Cold  Harbor,  Va.,  May  28,  1864.  A  leaden  bullet  passed 
transversely  through  the  joint  from  within  outwards,  and,  to  some  ex- 
tent, involved  the  track  of  the  posterior  tibial  artery. 

At  time  of  admission  the  wounded  ankle  was  moderately  swelled  and 
inflamed.  The  patient's  general  condition  was  favorable. 

On  the  next  day,  June  13,  while  Dr.  Osborne,  the  attending  surgeon, 
was  making  his  morning  visit  to  the  ward,  this  patient  was  attacked  by 
secondary  bleeding  from  the  wound,  arterial  in  character,  and  he  lost 
about  three  ounces  of  blood  before  the  hemorrhage  was  arrested.  The 
writer  saw  the  case  immediately  afterwards.  There  was  no  pulsa- 
tion in  the  posterior  tibial  artery  at  the  ankle,  while  that  of  the  anterior 
tibial  could  be  distinctly  felt.  It  was  evident  that  the  hemorrhage  pro- 
ceeded from  the  posterior  tibial  artery. 

Considering  that  the  bleeding  was  complicated  with  gunshot  frac- 
ture of  the  ankle-joint,  it  was  deemed  advisable  to  amputate  the  leg, 
which  was  done  without  delay,  the  patient  being  under  the  influence  of 
sulphuric  ether.  •  The  operation  was  performed  by  the  author  in  the 
lower  part  of  the  middle  third  of  the  leg,  by  the  method  of  anterior  and 
posterior  skin-flaps,  semi-elliptical  in  shape,  and  equal  in  length.  All  the 
cutting  was  done  with  a  scalpel.  But  little  blood  was  shed  by  the  oper- 
ation. But  little  or  no  "  shock  "  was  produced.  Did  not  employ  any 
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sutures  in  dressing  the  stump ;  closed  it  with  strips  of  isinglass  plaster 
alone. 

Examination  of  the  amputated  limb  showed  that  the  lower  end  of  the 
tibia,  the  astragalus,  and  the  os  calcis  had  severally  sustained  comminuted 
fracture ;  that  the  posterior  tibial  artery  had  been  grazed  and  contused  by 
the  bullet,  and  that  it  had  subsequently  been  opened  by  exulceration  of  the 
bruised  portion  of  its  walls. 

This  patient  died  nine  days  after  the  operation,  apparently  from 
exhaustion.  I  believe,  however,  that  he  had  osteo-myelitis,  and  that 
the  fatal  result  should  be  attributed  to  the  occurrence  of  that  disease. 

Another  form  of   gunshot    contusion  of    blood-vessels,   a  form 
which  differs  considerably  from  the  foregoing  examples  of  Another 
that  lesion,  in  respect  to  the  appearance  presented  by  the   g°u™h°ot 
wounded  parts,  is  mentioned  in  the  "  Surgical  History  of  ofnbioodn 
the  British  Army  in  the  Crimean  War,"  and  in  the  fol-   Tessels- 
lowing  words  :  "  When  a  limb  is  crushed  by  shot  or  shell,  but  not 
carried  away,  the  coats  of  the  artery  are  often  found  to  remain 
continuous,  and  primary  hemorrhage  to  be  thus  rendered  impossi- 
ble, although  their  vitality  may  have  been  totally  destroyed/' 1 

-  I  have  never  seen  an  instance  of  this  form  of  vascular  contusion, 
but  yet  I  can  readily  believe  that  it  sometimes  occurs  in  connection 
with  those  terrible  bruises  of  the  extremities  which  are  not  unfre- 
quently  produced  by  cannon-balls  or  fragments  of  shell,  without 
breach  of  the  integuments.  In  such  cases,  the  continuity  of  the 
blood-vessels  is  preserved  until  sloughing  occurs,  for  the  same  reason 
that  the  integuments  remain  unbroken  till  the  same  period  arrives. 

The  Army  Medical  Museum  also  contains  a  specimen  which 
serves  to  illustrate  an  important  class  of  injuries  occurring  R^i^y  ^ 
not  unfrequently  in  civil  life,  and  bearing  considerable  jury' 
resemblance  to  those  vast  breaches  of  the  deep-seated  tissues  which 
are  sometimes  produced  by  cannon-balls,  or  bombs,  or  rifled  shells, 
as  mentioned  above.  This  specimen  was  obtained  from  a  railroad 
case,  and  is  "  a  wet  preparation  of  the  axillary  artery,  curiously 
obliterated  at  the  passage  of  the  pectoralis  minor.  The  attached 
subclavian  vein  is  ruptured.  In  this  subject  the  humerus  and 
clavicle  were  comminuted,  and  the  soft  parts  between  the  shoulder- 
joint  and  the  sternum  pulpified  by  being  crushed  between  two  cars. 
No  pulsation  could  be  felt  at  the  wrist,  and  sphacelus  from  the 
shoulder  to  the  arm  occurred." 

The  patient  was  admitted  to  hospital,  July  20,  and  died  July 
23,  1863.  No  operation  was  performed.2 

l   Vol.  ii.,  p.  340.  a  Vide  Catalogue,  p.  468,  specimen  1640. 
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When  limbs  are  crushed  off  from  being  run  over  by  railroad  en- 
gines, the  blood-vessels  and  parts  surrounding  them,  at  the  place 
of  injury,  are  generally  found  pulpified  as  in  the  foregoing  speci- 
men ;  and,  as  a  rule,  but  little  bleeding  occurs. 

In  the  following  case  the  brachial  artery  appears  to  have  been 
contused  in  the  upper  part  of  its  course,  from  being  struck  by  a 
cylindro-conoidal  bullet.  The  humerus  was  not  injured,  and  the 
accident  was  successfully  treated  without  amputation. 

CASE  IV.  Gunshot  Wound  of  Left  Arm,  with  probable  Contusion  of 
Brachial  Artery  and  Median  Nerve  ;  Secondary  Hemorrhage  One  Month 
afterwards,  which  was  arrested  by  Ligature ;  Recovery.  —  Private  A.  E. 
Williams,  37th  Company,  2d  Battalion  Veteran  Reserve  Corps,  aged 
28,  states  that  he  was  wounded  in  the  battle  of  Gettysburg,  July  2, 1863, 
by  a  minie  ball,  which  passed  through  the  inner  side  of  the  left  arm, 
across  the  course  of  the  brachial  artery,  about  three  inches  below  the 
fold  of  his  armpit,  and  then  passing  onwards  made  a  seton  wound  in 
the  walls  of  his  thorax  on  the  left  side.  The  bone  was  not  injured. 

Says  he  was  taken  to  Chestnut  Hill  Hospital  in  Philadelphia.  Says 
the  track  of  the  bullet  in  his  arm  sloughed  so  as  to  connect  together 
both  the  orifices  of  entrance  and  exit.  But  on  the  night  of  August  3, 
a  more  serious  difficulty  occurred,  for  a  slough  of  the  brachial  artery 
separated,  and  he  came  near  dying  from  hemorrhage.  The  bleeding 
was,  however,  controlled  by  a  proximal  ligature  applied  in  the  wound. 
Afterwards  the  wound  did  well,  he  says,  and  healed  in  a  short  time. 

October  16,  1864. —  Present  condition.  The  left  arm  is  much  smaller 
than  the  sound  one.  It  is  atrophied.  Its  temperature  is,  generally, 
lower  than  that  of  the  sound  one.  It  is  blue-colored,  as  compared  with 
the  other  arm,  fore-arm,  and  hand,  from  stagnation  of  the  circulating 
blood  (venous  congestion).  He  can  execute  a  considerable  variety  of 
movements  with  the  injured  limb,  such  as  taking  off  his  cap,  etc.;  but 
the  range  of  motion  is  a  good  deal  restricted.  He  complains  much  of 
want  of  power  in  the  limb.  He  says  he  cannot  lift  any  weight  with  it 
worth  speaking  of.  The  index  finger  sticks  straight  out,  i.  e.,  it  is  ex- 
tended, and  he  cannot  flex  it  at  all.  He  can  flex  the  little  finger  com- 
pletely, the  ring  finger  almost  completely,  and  he  can  flex  the  middle 
finger  about  half  way.  He  has  no  difficulty  in  extending  these  fingers. 

There  is  a  large  cicatrix  on  the  inner  side  of  the  arm,  two  or  three 
inches  below  the  fold  of  the  armpit.  There  are  also  two  scars  upon  the 
left  side  of  the  chest  which  mark  the  places  of  entrance  and  exit  of 
the  bullet.  He  says  he  is  not  any  better  in  respect  to  capacity  of  mo- 
tion than  he  was  last  spring. 

There  is  a  radial  pulse  in  the  injured  limb,  but  it  is  quite  small  in 
volume,  and  quite  feeble  in  point  of  strength.  He  has  some  malarial 
difficulties  (e.  g.,  chills  and  fever),  but  in  other  respects  his  health  is 
good 
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The  bullet  probably  contused  the  median  nerve,  and,  perhaps,  also 
divided  some  of  the  filaments  belonging  to  it. 

The  bullet  also  probably  contused  the  brachial  artery,  and  in  this  way 
laid  the  foundation  for  the  subsequent  sloughing  of  that  artery,  and  the 
consequent  hemorrhage. 

He  was  discharged  from  the  service,  October  17,  1864,  on  surgeon's 
certificate  of  disability,  at  Stanton  U.  S.  Army  General  Hospital. 

The  history  of  this  case  serves  to  illustrate  the  consequences  of 
gunshot  contusion  of  important  blood-vessels  and  nerves,  and  the 
good  results  of  timely  cleligation  of  the  bleeding  vessel,  when  the 
condition  of  the  limb  in  other  respects  admits  the  performance  of 
that  operation. 

Again,  in  cases  where  the  bruise  is  not  severe  enough  to  cause 
the  coats  of  the  artery  to  slough,  and  thus  produce  sec-  Constriction 

.  .  J  and  occlu- 

ondary  hemorrhage,  it  may  still  excite  a  morbid  action  in   rfonof  ar- 

i  -i  •'••*•-»  «  teries  as  re- 

tne  arterial  tunics  or  such  a  nature  as  to  result  either  in  suits  of 

.  i         i  ••  .  ,  bruises  of 

a  considerable  constriction,  or  even  a  complete  occlusion  taeir  waiis. 
of  the  vessel  at   the  place  of  injury,  and  thus  produce   disastrous 
consequences.     The  following  example  is  in  point :  — 

CASE  V.  Femoral  Artery  diminished  in  Calibre  to  One  Half  its  Natural 
Size  in  Consequence  of  a  Gunshot  Projectile  striking  against  its  Sheath  ; 
Gangrene ;  Amputation  ;  Death  on  the  Thirty-Jirst  Day  after  the  Opera- 
tion, from  Pyaemia  ;  reported  by  Assistant  Surgeon  W.  Teal,  88th  In- 
diana Volunteers. —  Henry  Knoble,  private,  Company  D,  149th  N.  Y. 
Volunteers,  wounded  at  battle  of  Ringgold,  Ga.,  November  27,  1863,  in 
upper  part  of  both  thighs  and  back  of  neck.  A  minie  ball  entered 
the  left  thigh,  on  its  antero-outer  surface,  six  inches  below  the  anterior 
superior  spinous  process  of  the  ilium,  dipped  beneath  the  integuments 
and  deep  fascia,  and  emerged  on  its  inner  surface,  four  inches  below 
the  pubes.  The  same  ball  also  wounded  the  right  thigh,  after  passing 
through  the  left. 

Saw  case  for  first  time,  December  11  ;  removed  a  minie  ball  from 
wound  of  neck  ;  on  examination  found  the  left  foot  in  a  state  of  humid 
gangrene,  with  a  line  of  demarcation  encircling  the  ankle  at  the  mal- 
leoli. 

On  inquiry  learned  that  this  soldier  was  admitted  to  hospital  on  the 
morning  of  November  28,  the  next  day  after  injury ;  that  his  foot  was 
cold  and  insensible  at  the  time ;  that  he  was  hungry  and  cold  when  ad- 
mitted ;  that  he  had  suffered  considerably  from  exposure  to  cold  on  the 
battle-ground  and  during  transportation  to  hospital ;  that  he  had  diar- 
rhoea when  the  wounds  were  inflicted,  and  that  he  had  suffered  from 
said  disease  more  or  less  since  entering  the  hospital.  Opiates  were  ex- 
hibited in  order  to  control  his  bowels,  and  tonics  and  stimulants  to  in- 
vigorate his  system. 
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December  14.  —  Amputated  his  leg  at  the  junction  of  its  middle  and 
lower  thirds  ;  artery  controlled  by  thumb  alone ;  very  little  hemor- 
rhage ;  parts  at  place  of  section  flabby. 

Continued  the  plan  of  treatment  (general)  above-mentioned ;  applied 
to  the  stump  freely  alcohol  of  good  strength,  from  the  first.  But  little 
inflammation  occurred,  and  but  feeble  efforts  at  repair  were  made.  The 
granulations  were  sparse  and  flaccid  throughout. 

Death  occurred,  January  14, 1864,  on  the  forty-eighth  day  after  in- 
jury, and  the  thirty-first  after  amputation,  from  pyaemia. 

Autopsy.  —  The  bones  of  the  stump  protruded,  and  the  flaps  were 
lined  with  an  ashy-gray  slough.  The  orifices  of  the  thigh  wound  were 
closed,  but  the  track  of  the  ball  was  occupied  by  an  abscess  containing 
thin  fetid  pus.  The  ball  appeared  to  have  passed  behind  the  femoral 
artery,  impinging  against  the  sheath,  however,  in  its  course.  At  this 
point  the  walls  of  the  artery  were  much  thickened,  and  its  calibre  dimin- 
ished one  half.  The  sheath  contained  a  firm  coagulum  about  one  inch 
long.  The  specimen  was  sent  to  the  Army  Medical  Museum,  and  is 
thus  described  in  the  Catalogue :  "A  wet  preparation  of  the  upper  por-^ 
tion  of  the  left  femoral  artery,  with  the  walls  much  thickened  by  a  co- 
agulum in  the  sheath,  following  impingement  of  a  ball,  which  induced 
diminution  of  calibre." l 

Concerning  the  cause  of  the  gangrene  the  reporter  remarks:  "  The 
Gangrene  as  gangrene  in  this  case  was  clearly  due  to  the  diminution 
arterial' ol  °^  ^ne  calibre  of  the  artery,  and  to  the  cold  and  exposure 
stricture.  ^o  wnjcn  the  man  was  subjected.  Neither  cause  of  itself 
appears  to  have  been  sufficient  to  produce  the  result." 

Comments.  —  The  wounds  which  this  soldier  sustained,  although 
several  in  number,  would  not,  in  all  probability,  have  caused  any 
consequences  of  a  serious  nature  if  the  projectile  had  left  the 
femoral  vessels  unscathed.  So  far  as  his  injuries  were  concerned, 
it  appears  to  have  been  the  lesion  of  the  femoral  artery  that  alone 
produced  the  mischief.  This  lesion,  therefore,  possesses  a  very  im- 
portant character.  It  also  presents  some  remarkable  features.  The 
stroke  of  the  projectile,  although  it  was  not  sufficiently  powerful  to 
lacerate  the  sheath,  still  proved  strong  enough  to  bruise  it  severely, 
vasa  vaso-  and  to  rupture  some  of  the  vasa  vasorum,  and  thus  give 

rum  lacer-  .  .  /•ii-i*i«iii*i 

ated.  rise  to  extravasation  ot  blood  within  the  sheath,  in  the 

loose  connective  tissue  which  lies  between  that  structure  and  the 
artery.  Besides  this  interstitial  hemorrhage,  it  occasioned  more  or 
less  inflammatory  swelling  of  the  bruised  sheath  and  injured  coats 
of  the  vessel  at  a  somewhat  later  period.  Now  the  combined  effect 
of  these  two  factors  operating  within  the  unyielding  sheath  of  the 

1  Vide  Catalogue,  p.  456,  specimen  2114. 
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vessel  must  be  to  diminish  its  bore  in  a  corresponding  ratio  ;  and 
thus  in  the  case  just  related,  they  sufficed  to  diminish  the  calibre 
of  the  artery  to  one  half  its  natural  size,  as  was  clearly  shown  at 
the  autopsy. 

It  therefore  appears  to  be  satisfactorily  established,  that  when 
contusion  of  an  artery  results  in  the  constriction  or  oc-  ExtraTasa. 
elusion  of  its  canal,  two  distinct  morbid  events  or  condi-  within  the"4 
tions  may  be  concerned  in  the  production  of  the  stricture,  flammatory " 
1.  Extravasation  of  blood  within  the  sheath  from  rupture  BWelUn&- 
of  the  nutrient  vessels  of  the  artery,  and  2.  Inflammatory  swell- 
ing of  the  bruised  laminas  of  the  sheath  and  tunics  of  the  artery. 
There  is  also  good  reason  for  believing  that  in  either  of  these  two 
ways  a  bruised  artery  may  become  completely  occluded.  If  the 
closure  is  produced  mainly  by  the  first  method,  it  will  be  likely  to 
occur  more  speedily  than  when  it  is  produced  solely  by  the  second 
method.  Generally,  both  of  these  morbid  processes  concur  in  pro- 
ducing the  constriction  or  occlusion  of  the  vessel. 

There  is,  however,  a  specimen  in  our  Army  Medical  Museum, 
which  seems  to  prove  that  complete  occlusion  may  be  produced  in 
a  bruised  artery  by  the  inflammatory  process  alone.  It  is  described 
in  the  Catalogue  as  "  A  wet  preparation  of  the  popliteal  artery, 
showing  a  clot  formed  in  it  from  inflammation  along  the  track  of  a 
ball  which  did  not  involve  the  arterial  coats  in  the  sloughing  pro- 
cess. Amputation  was  performed  to  obviate  sphacelus,  and  the 
patient  recovered."  l  It  is  not  improbable  that  the  ball  contused 
the  vessel  in  its  passage  through  the  parts. 

In  Guthrie's  case,  to  which  allusion  has  already  been  made,  the 
ball  passed  between  the  femoral  artery  and  vein.  The  patient 
died,  sixteen  days  after  the  injury,  from  gangrene  of  the  foot  and 
leg.  After  death  Mr.  G.  obtained  the  specimen.  The  coats  of 
the  artery  were  not  destroyed  in  substance,  although  wounded. 
At  this  spot  the  vessel  was  "  much  contracted  in  size,  and  filled 
above  and  below  by  coagula,  which  prevented  the  transmission  of 
blood."  The  artery  was  impervious.  The  coats  of  the  vein  were 
but  little  injured,  although  it  was  "  filled  by  a  coagulum,  and  im- 
passable," at  the  bruised  part.2  The  constriction  of  the  artery 
seems  to  have  been  largely  due  to  the  inflammatory  process. 

An  interesting  case  belonging  to  the  same  category  is  related  in 
the  "  Surgical  History  of  the  Crimean  War."  P.  Ryan,  aged  21, 
received  a  shell  wound  of  the  left  ankle,  and  a  canister-shot  wound 
(supposed)  through  the  left  thigh,  at  its  upper  part,  involving  the 

1  Vide  Catalogue,  p.  457,  specimen  2150. 

2  Vide  Diseases  and  Injuries  of  Arteries,  p.  242. 
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course  of  the  femoral  vessels,  on  June  8.  On  the  16th,  incipient 
gangrene  of  the  foot  appeared,  and  the  leg  was  amputated  imme- 
diately below  the  knee.  On  the  18th,  gangrene  attacked  the 
stump,  on  the  19th  it  extended  up  the  thigh,  and  on  the  20th, 
death  occurred.  At  the  autopsy  "  the  ball  was  found  to  have 
passed  through  the  thigh  internally  to  the  sheath  of  the  femoral 
vessels,  which  it  had  grazed  but  not  opened.  The  artery  at  this 
point  was  slightly  contracted  for  about  an  inch  in  length,  but  per- 
vious, and  contained  no  coagulum,  and  beyond  the  contraction,  its 
calibre  showed  no  marks  of  inflammation.  The  vein,  however,  was 
not  only  also  slightly  contracted,  but  its  internal  surface  was  in- 
flamed and  filled  with  partially  organized  lymph,  as  far  up  as  the 
entrance  of  the  deep  iliac  vein,  and  downwards  for  about  two 
inches  from  the  wound.  Its  course  was  thus  entirely  sealed,  but 
nothing  like  pus  could  be  found  in  the  femoral  or  iliac  veins,  nor 
in  the  venous  system  anywhere."  l  In  this  case  the  contraction 
of  the  artery  and  the  occlusion  of  the  vein  appear  to  have  occurred 
mainly  through  the  agency  of  the  inflammatory  process. 

We  have  thus  related,  with  more  or  less  minuteness,  four  cases 
in  which  the  main  artery  of  the  lower  extremity  was  bruised  by 
the  impact  of  a  gunshot  projectile,  and  its  calibre  became  dimin- 
ished in  size  in  consequence  thereof,  at  the  place  of  injury.  In  two 
instances  the  occlusion  was  complete,  but  in  the  other  two  it  was 
only  partial.  In  two  of  them  the  accompanying  vein  also  was  ob- 
structed either  by  contraction  of  its  bore,  or  by  being  plugged  up 
with  plastic  exudation  or  coagulated  blood.  In  the  other  two,  how- 
ever, that  channel  seems  to  have  remained  open.  But  in  all  of  them 
traumatic  gangrene,  commencing  in  the  foot,  occurred,  and  in  this 
respect  only  do  all  of  them  agree.  Furthermore,  the  mortality 
was  very  great,  since  three  died  and  but  one  recovered.  This 
patient  was  saved  by  timely  amputation.  That  operation  was  em- 
ployed in  two  other  instances  but  without  success.  In  one  of  these 
gangrene  returned  in  the  stump,  and  in  the  other  death  was  pro- 
duced by  pyaemia.  In  Mr.  Guthrie's  case  no  operation  was  per- 
formed. 

But  gunshot  contusion  of  the  femoral  artery,  even  when  it  is 
Gunshot  severe  enough  to  arrest  the  flow  of  blood  through  the 

contusion  of  -  .  i  •      i  • 

femoral  ar-     vessel,  to  great  extent,  does  not  always  induce  traumatic 

tery  does  not  rrn          ,  .  ,          .         , 

always  in-      gangrene.      Ihe  obstruction  to  the  circulation  may  prove 

duce  gan-  ,  °   ,  .  ,     , 

grene  when     to  be  but  temporary  in  its  nature,  and  thus  recovery  may 

the  vesseli8  J 

occluded.       spontaneously  take  place,  as  appears  to  have  happened 

1  Surgical  History  of  the  Crimean  War,  vol.  ii.  p.  343. 
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in  the  following  instance,  which  occurred  in  the  Crimean  war : 
"Private  John  English,  4th  regiment,  age  20,  on  22d  June,  re- 
ceived a  wound  from  a  musket-ball,  which  passed  through  the 
thigh.  The  wound  was  directly  in  the  course  of  the  femoral  ves- 
sels. As  he  was  reported  to  have  lost  a  quantity  of  arterial  blood, 
on  receipt  of  injury  in  the  trenches,  it  was  feared  that  the  femoral 
artery  had  been  wounded.  The  temperature  of  the  limb  was 
sensibly  diminished,  and  the  pulsation  of  the  arteries  in  the  foot 
could  not  be  discerned  for  several  days.  He  was  exceedingly 
restless,  and  complained  of  pain  and  numbness  in  the  calf  of  the 
wounded  limb.  No  hemorrhage,  however,  occurred  ;  the  limb  re- 
gained its  natural  temperature,  and  he  slowly  recovered."  *  It  is 
not  improbable  that  in  this  instance  blood  was  extravasated  within 
the  sheath  of  the  artery,  as  happened  in  the  case  of  Knoble  (Case 
V.),  and  that  afterwards  this  blood  was  rapidly  removed  by  ab- 
sorption. 

From  the  foregoing  observations  it  appears  that  sudden  contusion 
of  the  arterial  tunics,  especially  when  produced  by  gunshot  pro- 
jectiles, and  in  the  lower  extremity,  is  liable  to  lead  to  disastrous 
consequences,  either  by  inducing  secondary  hemorrhage  from  ul- 
ceration  of  the  bruised  part  of  the  arterial  walls,  or  by  occasioning 
traumatic  gangrene  from  occluding  the  vessel  (more  or  less  com- 
pletely) at  the  place  of  injury. 

Treatment. — When  secondary  hemorrhage  occurs,  the  vessel 
should  generally  be  secured  in  the  wound  by  ligatures  applied  on 
each  side  of  the  bleeding  orifice.  If,  however,  the  lesion  of  the 
artery  is  complicated  with  gunshot  fracture,  as  it  was  in  Cases  II. 
and  III.,  and  is  situated  in  the  lower  extremity,  it  is  generally  ad- 
visable to  amputate  the  member  instead  of  tying  the  injured  ves- 
sel. If  traumatic  gangrene  occurs,  amputation  is  our  sole  expe- 
dient. The  treatment  will,  however,  be  more  fully  considered  in 
connection  with  secondary  hemorrhage  and  gangrene  from  wounds 
m  general. 

3.  LACEKATED  WOUNDS  OF  ARTERIES. 

The  most  Striking  Examples  of  this  Lesion  are  afforded  by  those  Cases  in  which  Limbs  are 
plucked  off  by  Machinery  or  carried  away  by  Cannon-balls.  —  Phenomena  attending  this 
Form  of  Arterial  Injury.  —  Remarks  by  the  Surgical  Historian  of  the  British  Army  in 
the  Crimean  War  on  this  Subject.  — A  Case  in  Point.  —  Guthrie  has  related  Two  Cases 
belonging  to  the  same  Category,  and  described  the  Phenomena.  —  When  Limbs  are  torn 
off  by  Machinery  or  by  Cannon-balls,  the  Hemorrhage  frequently  but  not  always  ceases 
spontaneously.  —  Remarks  on  this  Subject.  —  An  Illustrative  Case.  —  Several  Cases  of  a 
Similar  Import  related  to  the  Writer  during  the  Late  War.  —  Dr.  Eve  has  collected  Three 
Cases  in  which  the  Ann  was  plucked  off  by  Machinery.  —  On  the  Phenomena  presented 

1  Vide  Surgical  History  of  the  Crimean  War,  vol.  ii.  p.  343. 
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by  them.  —  Lacerated  Wounds  of  Arteries  sometimes  produced  with  a  Bayonet.  —  The 
Army  Medical  Museum  contains  a  Specimen  of  this  Sort.  —The  Army  Medical  Mu- 
seum also  contains  a  Specimen  in  which  the  Popliteal  Artery  was  torn  by  a  Splinter 
of  Wood. —  A  Case  in  which  the  Carotid  Vessels  were  extensively  torn  by  Goring  with 
the  Horn  of  a  Maddened  Beast.  —  Sometimes  an  Important  Artery  is  torn  without 
Corresponding  Wound  of  the  Integuments,  e.  g.,  the  Axillary  Artery  in  reducing  Old 
Dislocations  of  the  Shoulder.  —  An  Important  Artery  may  also  be  torn  by  Broken  Bone 
in  Cases  of  Fracture.  —  Uupuytren  states  that  this  Accident  is  far  from  rare. —  An 
Illustrative  Case.  —  Arteries  may  be  either  punctured  or  lacerated  by  Fracture  Splinters. 
—  Traumatic  Aneurisms  resulting  from  Fracture  not  confined  to  the  Leg. — Treatment 
of  Lacerated  Wounds  of  Arteries.  —  When  the  Arm  is  plucked  off  by  Machinery,  the 
Arteries  should  be  tied  on  the  Face  of  the  Stump.  —  When  a  Limb  has  been  stricken  off 
by  a  Cannon-ball,  etc.,  Amputation  should  be  performed  at  some  Higher  Point  if  practi- 
cable. —  Treatment  of  Traumatic  Aneurism  when  produced  by  Fracture  Splinters.  —  The 
Old  Operation  applicable  to  Lacerated  Wounds  of  Arteries  when  produced  by  Splinters 
of  Wood,  etc. 

Lacerated  wounds  of  the  extremities,  especially  when  they  are 
extensive,  are  not  unfrequently  accompanied  by  lacerated  wounds 
of  the  main  blood-vessels  at  the  place  of  injury.  But  probably 
the  most  striking  examples  of  lacerated  wounds  of  arteries  are  af- 
forded by  those  instances  in  which  the  limbs  are  torn  off  by  the 
Limbs  torn  operations  of  machinery,  or  carried  away  by  the  passage 

°f  cannon-balls,  or  by  the  explosion  of  bombs.     In  such 
^  cases  the  principal  arteries  are  generally  seen  hanging 

out  of  the  ragged-looking  stump  left  by  the  injury,  and 
pulsating  quite  down  to  their  ends,  which,  on  examination,  are 
found  to  be  contracted  to  a  point  or  nearly  so,  and  obstructed  by  a 
clot  of  blood  in  such  a  way  that,  between  the  contraction  of  the 
vessel  at  its  end,  and  the  coagulum,  hemorrhage  from  the  stump  is 
oftentimes  arrested,  and  always  greatly  diminished. 

On  this  point  the  surgical  historian  of  the  British  army  in  the 
Crimean  War,  says  :  — 

"  When  a  limb  is  torn  away  by  a  round  shot,  the  artery,  main  vein, 
and  nerves  will  invariably,  it  is  believed,  be  found  to  be  hanging  from 
the  wound,  torn  off  at  a  point  much  more  distant  from  the  heart  than 
the  rest  of  the  soft  parts ;  the  end  of  the  artery  lacerated,  contused,  and 
contracted,  and  generally  filled  after  a  very  short  interval  of  time  with 
a  dark-colored  clot  for  a  few  lines  from  its  extremity,  but  above  that 
often  pulsating  strongly  though  fully  exposed  to  the  air,  as  in  the  fol- 
lowing instance :  In  the  44th  regiment,  on  the  night  of  21st  June, 
a  man  had  his  left  arm  carried  away  at  the  shoulder-joint.  The  limb 
was  completely  separated  from  the  trunk,  leaving  too  little  of  the  soft 
parts  to  cover  in  the  face  of  the  wound.  The  axillary  artery  appeared 
to  have  bled  very  little,  if  at  all,  at  the  moment  of  the  injury,  and 
there  was  no  subsequent  hemorrhage.  The  laceration  laid  bare  the 
artery  and  vein  for  full  three  inches  of  their  course ;  the  ends  of  these 
vessels  for  three  quarters  of  an  inch  were  curved,  plugged  with  coagu- 
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lum,  and  tapering  to  a  point  ;  the  pujsation  of  the  artery  was  full  to 
the  very  base  of  the  plug  of  coagulum.  The  head  of  the  bone  was  re- 
moved, the  case  thus  becoming  an  amputation  at  the  shoulder-joint, 
but  the  man  died."  l 

Guthrie  has  related  the  case  of  a  soldier,  who  had  his  arm  car- 
ried away  by  the  bursting  of  a  shell  at  the  siege  of  Ciudad  Rodrigo, 
and  who  was  brought  to  him  shortly  afterwards.  The  axillary 
artery  as  it  becomes  brachial  was  torn  across,  and  hung  down  lower 
than  the  other  divided  parts,  and  pulsated  up  to  the  very  extrem- 
ity. Pressed  and  squeezed  in  every  way  between  his  fingers  in 
order  to  make  it  bleed,  it  still  resisted  every  attempt,  although  ap- 
parently by  the  narrowest  possible  barrier,  which  appeared  to  be 
at  the  end  of  the  artery,  and  formed  by  its  contraction.  The  canal 
was  marked  by  a  small  red  point,  to  which  a  very  slight  and  thin 
layer  of  coagulum  adhered,  the  removal  of  which,  however,  did 
not  produce  hemorrhage.  In  another  case  of  a  similar  character, 
Guthrie  cut  off  the  end  of  the  artery  at  less  than  one  eighth  of 
an  inch  from  the  extremity,  and  then  it  bled  with  its  usual  vigor. 
In  both  instances  the  vessel  for  that  distance  was  contracted,  so  as 
to  leave  little  or  no  canal  at  its  orifice,  and  what  there  was,  was 
filled  by  a  pin-shaped  coagulum.2 

But  the  reader  must  not  suppose  that  the  spontaneous  when  limbs 

pi  t  t       't    -I  -i     f-i    i   •       i  are  torn  °ff 

arrest  ot  hemorrhage  as  described  by  Gutline  takes  place  by  machin- 

11  i  •        i       T      i  /v>i  111       ery  or  by 

in  all  cases  wherein  the  limbs  are  torn  off  by  cannon-balls  cannon-baiia 

i  i  •  r>  •  i        f>  T      i  i  *ne  hemor- 

or  by  machinery,  for  such  is  not  the  fact.     It  does,  how-  rhage  fre- 
ever,  not  unfrequently  take  place   under  such  circum-  not  always 

ceases  spon- 
taneously. 


Thus,  with  regard  to  spontaneous  closure  of  the  end  of  the  lacer- 
ated vessel,  and  the  arrest  of  hemorrhage,  mentioned  British  army 

i  •      i    i  •          •  /.     i        T-.    •  •  f  .         _         in  the  Cri- 

above,  the  surgical  historian  of  the  British  army  in  the  mean  war 
Crimean  War,  says  :  — 

"  In  the  largest  arteries,  however,  as  the  femoral,  and  occasionally, 
though  much  less  frequently,  in  smaller  vessels,  this  did  not  always  hap- 
pen, unless  aided  by  syncope  (either  the  effect  of  the  blood  rapidly  poured 
out  at  first,  or  the  combined  effect  of  hemorrhage  and  shock)  ;  and  hem- 
orrhage then  sometimes  proceeded  to  such  an  extent  as  to  prove  fatal,  as 
in  the  following  instance  :  J.  Ross,  4th  regiment,  had  his  leg  below  the 
knee  carried  away  by  a  round  shot.  He  had  lost  much  blood  before  a 
tourniquet  was  applied,  and  was  so  much  collapsed  when  received  at  the 
hospital,  that  an  operation  was  out  of  the  question.  The  wound  was 

1  Vide  Surgical  History  of  the  Crimean  War,  vol.  ii.  p.  340. 
s  Vide  Diseases  and  Injuries  of  Arteries,  p.  224,  London,  1830. 
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dressed  and  the  tourniquet  removed.  He  never  rallied,  and  died  nine 
days  after  the  receipt  of  the  injury.  No  further  hemorrhage  had  taken 
place,  though  all  pressure  had  been  removed  from  the  artery."  1 

During  the  progress  of  the  War  of  the  Rebellion,  several  cases 
cases  related  were  related  to  the  writer  by  reliable  medical  officers 
d^ring'the*1  wno  na(l  witnessed  them,  wherein  the  ragged  looking 
late  war.  stumps  of  limbs  that  had  been  torn  off  by  cannon-balls 
or  shells  bled  profusely  at  the  outset,  and  afterwards  did  not  en- 
tirely cease  to  bleed  until  ligatures  were  applied.  In  some  of  them 
the  loss  of  blood  was  so  great  as  to  cause  a  fatal  result  of  itself,  al- 
though surgical  aid  was  promptly  afforded. 

In  civil  life  the  limbs  are  sometimes  torn  off  suddenly,  by  being 
Dr.  Eve's  caught  in  strong,  revolving  machinery.  Dr.  Eve  has 
ca*es-  collected  three  cases  of  this  sort.  In  each  of  them  the 

arm  with  the  scapula  attached  was  plucked  completely  off  from  the 
body.  In  each  case  also  the  lesion  was  produced  in  substantially 
the  same  way ;  the  subject  was  caught  by  the  hand  or  arm  in  pow- 
erful machinery,  and  then  dragged  quickly  upwards  by  that  mem- 
ber, until  the  body  struck  some  solid  barrier,  such  as  a  beam  or  the 
ceiling,  which  suddenly  stopped  its  further  progress. 

The  hemorrhage  was  not  excessive  in  either  case.  It  is  stated  that 
in  one  of  them,  "  The  artery  was  seen  pulsating  at  the  bottom  of 
the  wound,  and  was  plugged  up  by  a  coagulum  of  blood.  The  vein 
was  distended,  and  lay  upon  the  torn  muscles  like  a  gorged  leech." 
But  few  ligatures  were  required,  and  in  one  instance  it  seems  that 
no  vessel  was  tied,  as  "  there  was  no  hemorrhage  "  when  the  sur- 
geon arrived. 

But  little  or  no  sloughing  of  the  lacerated  tissues  occurred,  and 
each  patient  made  a  good  recovery.2 

Lacerated  wounds  of  important  blood-vessels,  however,  not  un- 
Lacerated  frequently  occur  when  the  surrounding  parts  are  not  ex- 
a7tertopro-  tensively  torn.  Thus,  in  military  life,  such  a  wound  may 
bayonet  be  produced  by  a  bayonet  thrust.  The  Army  Medical 
Museum  contains  a  specimen  of  that  nature.  It  shows 
the  subclavian  artery  torn  open  by  a  bayonet  injury  for  two  thirds 
of  its  circumference,  one  fourth  of  an  inch  from  the  innominate.8 
This  specimen  proves  that  when  an  artery  is  wounded  by  that 
weapon,  the  breach  in  the  coats  of  the  vessel  is  not  always  of 

1  Surgical  History  of  the  Crimean  War,  vol.  ii.  p.  340. 

2  Vide  Eve's  Surgical  Cases,  pp.  579,  580.    See  also  Sir  Charles  Bell's  case,  mentioned 
on  p.  114  of  thia  Section. 

8  Vide  Catalogue,  specimen  2721. 
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the  punctured  variety.  It  was  obtained  from  an  unknown  soldier, 
killed  at  Fort  Wagner,  S.  C. 

In  civil  life,  lacerated  wounds  of  important  arteries,  without  ex- 
tensive injury  of  the  surrounding  parts,  are  produced  by  a  consid- 
erable variety  of  accidents.  There  is  a  specimen  in  the  Army 
Medical  Museum,  which  shows  the  popliteal  vessels  lacerated  by  a 
splinter  of  wood.  This  injury  was  inflicted  in  a  railroad  accident, 
October  29,  1864.  The  patient  entered  hospital  November  2d, 
and  died  on  the  3d.  His  thigh  was  amputated  at  the  junction  of 
the  lower  thirds.1 

In  the  following  instance  the  carotid  vessels  were  torn  on  an  ex- 
tensive scale  by  being  gored  with  the  horn  of  a  maddened  beast. 

CASE  VI.  Lacerated  Wound  of  Internal  Carotid  Artery ;  Vessel  partly 
divided ;  Primary  Branches  of  External  Carotid  torn  off"  from  their 
Trunk ;  but  Little  Bleeding  at  the  Outset ;  after  a  Time  Hemorrhage  be- 
came profuse,  but  it  was  arrested  by  tying  the  Primitive  Carotid ;  Death 
Thirty  Hours  afterwards  from  Inflammation  of  the  Brain.  —  A  man  was 
gored  in  the  neck  by  a  cow.  The  horn  entered  by  the  left  side  of  the 
cricoid  cartilage,  arid  penetrated  as  far  as  the  vertebrae  ;  it  then  passed 
upwards  on  the  bodies  of  those  bones,  nearly  as  high  as  the  base  of  the 
skull ;  afterwards  it  came  out  behind  the  angle  of  the  jaw,  exposing, 
and  in  some  degree  injuring  the  parotid  gland  in  its  passage,  and  lacer- 
ating the  skin  of  the  face  as  high  as  the  middle  of  the  ear.  In  its 
course  it  passed  beneath,  and  tore  the  internal  carotid  artery,  and  all 
the  primary  branches  in  front  of  the  external  carotid  artery.  The  for- 
mer vessel  was  not,  however,  entirely  rent  asunder,  so  that  the  general 
course  of  the  artery,  and  its  connection  with  the  cranium  remained  in 
the  usual  state.  Notwithstanding  the  size  of  the  vessels  which  had  been 
torn,  they  did  not  immediately  bleed  ;  the  wound  was  therefore  closed  and 
bound  up.  The  blood  was  soon  observed  to  flow  in  streams  down  the 
neck,  nor  could  any  general  pressure  upon  the  wound  prevent  hemor- 
rhage. In  this  state  the  man  was  conveyed  to  St.  Bartholomew's  Hos- 
pital, but  he  had  lost  a  large  quantity  of  blood  before  his  arrival. 

The  patient  was  laid  upon  a  bed,  and  before  the  wound  was  opened, 
one  of  the  students  firmly  compressed  the  trunk  of  the  carotid  artery 
against  the  lower  cervical  vertebrae.  We  found  upon  the  first  inspec- 
tion of  the  wound,  that  this  pressure  prevented  any  hemorrhage  ;  yet, 
upon  the  occasional  motions  of  the  patient,  and  upon  accidental  varia- 
tions in  the  pressure  made  on  the  vessel,  the  blood  gushed  from  the 
bottom  of  the  wound  so  suddenly,  and  in  such  quantities,  as  to  prevent 
any  accurate  examination.  The  man  was  very  unquiet ;  he  complained 
much  of  the  pressure,  and  was  greatly  distressed  by  a  sensation  of  suf- 
focation, which  compelled  him  constantly  to  expectorate.  Under  the 
i  Catalogue,  specimen  3761. 
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circumstances,  our  first  endeavor  was  to  tie  the  more  superficial  arter- 
ies ;  but  the  edges  of  the  wound  being  lacerated,  the  first  ligatures 
which  we  endeavored  to  make  tore  away  portions  of  the  flesh,  and  did 
not  secure  the  vessels. 

The  situation  of  the  patient  became  every  moment  more  desperate ; 
he  really  seemed  choking,  his  extremities  became  cold,  and  his  pulse 
scarcely  to  be  felt ;  his  struggles  also,  which  could  not  be  controlled, 
made  the  pressure  on  the  trunk  of  the  artery  very  precarious.  It  was 
deemed  necessary  to  enlarge  the  wound  to  get  at  the  trunk  of  the  caro- 
tid artery,  and  an  incision  was  made  between  the  track  of  that  vessel 
and  the  trachea,  in  a  direction  parallel  to  each  of  these  parts.  Mr. 
Abernethy  had  now  the  power  of  passing  his  finger  beneath  the  trunk 
of  the  carotid  artery;  and  of  effectually  compressing  it  between  that 
finger  and  his  thumb,  which  was  placed  opposite  to  it,  upon  the  integu- 
ments of  the  neck. 

Finding  that  the  moment  he  remitted  the  pressure  of  the  carotid,  the 
blood  gushed  out  from  so  many  orifices,  and  in  such  a  torrent  from  the 
bottom  of  the  wound,  he  resolved  to  pass  a  ligature  round  the  trunk  of 
the  carotid  at  the  part  where  he  had  been  compressing  it,  and  which 
was  about  an  inch  below  its  division. 

The  ligature  was  applied.  The  bleeding  was  immediately  arrested, 
and  did  not  recur ;  but  the  patient  died  about  thirty  hours  after  the  op- 
eration, from  inflammation  of  the  brain. 

It  was  found  that  the  internal  carotid  artery  was  partly  torn  across, 
and  that  the  primary  branches  of  the  external  carotid  artery  had  been 
torn  off  from  the  trunk.1 

In  this  case  the  hemorrhage  appears  to  have  been  delayed  or 
retarded  until  reaction  supervened,  and  vascular  excitement  made 
its  appearance. 

Again,  lacerated  wounds  are  sometimes  produced  in  the  coats  of 
Arteries  an  important  artery,  without  there  being  any  breach  of 

lacerated  -         .  r  %L  •  A  r 

without  cor-  the  integuments,  ror  example,  the  main  artery  or  a 
wounds  of  limb  has  occasionally  been  torn,  either  partially  or  com- 
ments, pletely  across,  by  injudicious  efforts  to  reduce  an  old  dis- 
location. In  such  a  case  the  blood  escapes  from  the  calibre  of  the 
vessel,  through  the  rent  of  its  walls,  into  the  connective  tissue,  and 
there  being  no  external  outlet,  forms  a  more  or  less  deeply  seated 
swelling  at  the  place  of  injury,  filled  with  blood  and  pulsating  syn- 
cronously  with  the  heart,  called  a  spurious  or  traumatic  aneurism. 
The  axillary  artery  is  especially  liable  to  sustain  this  accident  when 
too  much  force  is  used  in  reducing  certain  forms  of  old  dislocation 
of  the  humerus  at  the  shoulder.  Thus,  a  case  is  related  in  the 

l  Vide  Abernethy's  Surgical  Observations,  vol.  ii.  p.  72  et.  seq.,  Am.  ed.,  1811. 
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"  Repertoire  d' Anatomic  et  Physiologic,"  by  M.  Faubert,  surgeon 
to  Hotel  Dieu  at  Rouen,  in  which  the  attempt  to  reduce  a  dislocated 
shoulder-joint  produced  a  rupture  of  the  axillary  artery,  gangrene, 
and  subsequently,  the  death  of  the  patient.1  Professor  Hamilton 
has  collected  in  his  excellent  "  Treatise  on  Fractures  and  Dislo- 
cations," all  or  nearly  all  the  instances  on  record  in  which  this 
accident  occurred,  and  to  that  work  the  reader  is  respectfully  re- 
ferred for  additional  information  on  this  subject.2 

Furthermore,  an  important  blood-vessel  is  not  unfrequently  lac- 
erated in  a  limb,  without  corresponding  wound  of  the  integuments, 
by  a  fragment  of  bone,  in  cases  of  simple  fracture.  We  have  else- 
where shown  that  a  large  artery  may  receive  a  punctured  wround 
from  a  sharp  fracture  splinter,  by  referring  to  a  specimen  belonging 
to  the  Army  Medical  Museum,  in  which  the  popliteal  artery  was 
punctured  by  a  sharp  spicula  in  a  case  of  gunshot  fracture  of  the 
femur  in  its  lower  third.  In  cases  of  simple  fracture  the  blood- 
vessels are  more  liable  to  be  punctured  by  the  fragments  when 
the  leg  is  broken,  than  when  the  injury  occurs  in  any  other 
region  of  the  body.  J.  L.  Petit  has  related  a  case  in  which  the 
anterior  tibial  artery  was  laid  open  by  the  sharp  edge  of  the  broken 
tibia.  In  such  instances  blood  is  extravasated  from  the  lacerated 
vessel  into  the  surrounding  connective  tissue,  and  a  tramautic  an- 
eurism is  formed.  Dupuytren  states  that  this  accident  is  far  from 
rare,  and  that  he  had  witnessed  it  as  many  as  seven  times  since 
1806.3 

This  accident  also  constitutes  a  very  serious  complication  of  sim- 
ple fracture,  as  is  well  shown  by  the  following  instance  :  — 

CASE  VII.  —  Simple  Fracture  of  the  Leg  (both  Hones),  followed  by 
Traumatic  Aneurism  from  Laceration  of  the  Peroneal  Artery  by  an  Osseous 
Fragment  ;  Amputation  ;  Death  by  Pneumonia  some  Time  afterwards,  — 
Claude-Gerard  Calaz,  aged  55,  of  small  stature,  and  feeble  power,  having 
the  legs  bowed  forwards,  was  thrown  from  a  ladder,  and  broke  his  left 
leg,  in  1806.  When  brought  to  the  hospital,  it  was  evident  that  the  left 
tibia  was  fractured  very  obliquely  below  its  upper  third,  the  upper  frag- 
ment threatening  to  penetrate  the  skin.  The  limb  was  placed  in  a  favor- 
able condition  and  position,  and  for  the  first  week  all  went  on  satisfacto- 
rily and  as  usual,  with  the  exception  of  a  considerable  tendency  to  riding 
of  the  fractured  extremities  of  the  tibia,  attributable,  apparently,  to  the 
curvature  of  the  bones.  But  towards  the  end  of  a  fortnight,  the  patient 
began  to  complain  of  pains  in  the  calf  of  the  leg,  which  he  ascribed  to 

i  Vide  Eve's  Surgical  Cases,  p.  529.  2  Fractures  and  Dislocation,  p.  554. 

8  Lesions  of  the  Vascular  System,  p.  3. 
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the  tightness  of  the  bandages,  and  experienced  relief  when  they  were 
slackened.  After  the  lapse  of  a  few  days,  however,  the  same  suffering 
returned  ;  but,  when  the  limb  was  examined  towards  the  close  of  the 
month,  there  was  no  appearance  to  account  for  this  continued  pain. 
It  went  on  increasing,  nevertheless ;  and  in  the  course  of  a  few  days 
afterwards,  swelling,  accompanied  by  tension  and  a  blueish  appearance, 
was  evident  about  the  middle  of  the  leg.  On  further  examination,  a 
sort  of  tremulous  movement,  increasing  and  diminishing  alternately, 
became  perceptible,  such  as  might  have  been  taken  for  the  pulsation  at 
the  ends  of  the  fingers ;  this  was  observed  on  the  front  as  well  as  the 
back  part  of  the  leg.  This  swelling,  moreover,  was  observed  to  dimin- 
ish a  little  in  volume,  and  to  lose  its  regular  pulsating  character,  when 
the  popliteal  artery  was  compressed ;  but  all  the  signs  above  enumer- 
ated were  restored  when  the  compression  was  removed  from  the  artery, 
—  circumstances  which  left  little  doubt  as  to  the  true  nature  of  the  tu- 
mor. On  prosecuting  the  examination,  the  popliteal  artery  was  found 
to  be  sound ;  the  inference,  therefore,  was  that  the  aneurism  was  asso- 
ciated with  one  of  the  arteries  of  the  leg.  It  was  evident  that  death 
must  ensue  unless  some  decided  step  were  taken  to  save  the  patient ; 
and  the  alternative  of  amputating  or  placing  a  ligature  on  the  femoral 
artery,  held  out  but  little  hope,  in  consequence  of  his  bad  constitution 
and  enfeebled  state. 

The  fracture,  however,  appeared  to  be  almost  entirely  consolidated, 
and  so  the  apparatus  was  removed ;  but  in  less  than  four  hours  the 
rapid  extension  of  the  swelling  determined  the  question  in  favor  of  im- 
mediate amputation,  preparatory  to  which  an  incision  into  the  leg  cleared 
up  any  remaining  doubt  on  the  subject,  by  giving  exit  first  to  some  dark 
infiltrated  blood,  and  subsequently  to  a  bright  arterial  stream.  The 
operation  was  performed  through  the  thigh,  and  by  a  circular  flap.  The 
patient  went  on  favorably  for  a  time,  till  he  was  attacked  by  pneumonia, 
under  which  he  sank  and  died. 

Examination  of  the  Amputated  Limb.  —  A  careful  dissection  was 
made,  and  the  aneurismal  sac  exposed ;  the  soleus  muscle  formed  its 
superficial  boundary,  and  laterally  it  was  limited  by  the  deep  layer  of 
muscles  of  the  leg.  It  projected  anteriorly  through  the  lacerated  inter- 
osseous  ligament,  opposite  the  seat  of  fracture,  so  as  to  press  forwards  the 
anterior  muscles  of  the  leg.  It  was  filled  with  solid  clots.  The  source 
whence  the  extravasation  proceeded  was  found  to  be  an  irregular  lacer- 
ated opening  in  the  peroneal  artery,  caused  by  the  sharp  fragments  of 
the  broken  fibula  having  penetrated  it.  This  vessel  was  pervious  as  far 
as  the  seat  of  injury,  but  entirely  obliterated  below  it.  The  tibia  was 
firmly  united,  and  a  longitudinal  fracture  was  observed  extending  up- 
wards from  the  point  where  it  had  been  broken  across.1 

1  Vide  Dupuyirev,  On  Lesions  of  the  Vascular  System,  pp.  4,  5,  6,  Sydenham  Soc.  ed.,  Lon- 
don, 1854, 
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With  regard  to  the  several  lesions  which  arteries  sustain  from 
fragments  of  bone  in  cases  of  fracture,  it  appears  from  Arteries 
the  foregoing  discussion  of  the  subject  that  the  coats  of  £"  lacerated 
the  vessel  may  either  be  simply  punctured  by  a  sharp  splinters!16 
spicula,  or  lacerated  by  a  larger  fragment  to  such  extent  as  to  lay 
the  vessel  freely  open,  and  immediately  produce  a  copious  extrava- 
sation of  blood  into  the  surrounding  structures.  When  the  artery- 
is  merely  punctured,  and  especially  when  the  bony  spicula  re- 
mains sticking  in  its  walls,  hemorrhage  in  great  quantity  does 
not  occur  until  the  wounded  part  of  the  vessel  has  had  time  to  ul- 
cerate, that  is,  until  the  secondary  period  has  arrived. 

Traumatic  aneurisms  resulting  from  fracture  are  not  confined  to 
the  region  of  the  leg,  but  are  found  in  any  part  of  the  body  where 
an  artery  lies  sufficiently  near  the  bone  to  be  pierced  or  torn  by  its 
broken  fragments.  Thus,  in  one  of  Mr.  Moore's  cases,  the  humerus 
was  fractured,  and  the  extravasation  of  blood  occurred  in  the  arm ; 
in  another  case,  under  the  same  gentleman's  care,  the  femur  was 
broken  and  the  effusion  of  blood  took  place  in  the  thigh ;  and 
"  Mr.  Busk  and  Mr.  Curling  have  each  put  upon  record  a  case  in 
which  a  traumatic  aneurism  formed  upon  the  ophthalmic  artery  as 
a  consequence  of  fracture  of  the  base  of  the  skull." 1  It  is,  how- 
ever, unquestionably  true  that  fractures  of  the  leg  are  attended 
with  traumatic  aneurism  much  more  frequently  than  fractures  oc- 
curring in  any  other  region  of  the  body. 

Treatment  of  Lacerated  Wounds  of  Arteries.  —  In  cases  where  a 
limb  has  been  torn  or  plucked  completely  off  from  the  trunk  by 
powerful  machinery,  it  is  advisable  to  tie  the  principal  vessels  on 
the  face  of  the  stump.  The  main  arteries  should  always  be  secured 
by  ligature,  whether  they  bleed  or  not,  when  the  surgeon  arrives. 
The  integuments  should  then  be  drawn  together  and  the  case 
treated  as  an  incised  wound.  A  good  result  has  not  unfrequently 
been  obtained  in  these  cases  by  this  plan  of  treatment.  As  a  rule 
no  tissue  is  cast  off  by  sloughing  or  ulceration,  unless  it  has  hap- 
pened to  be  bruised  by  striking  against  some  solid  object,  such  as 
the  ceiling  or  a  beam. 

But  when  a  limb  has  been  stricken  off  by  a  cannon-ball,  or 
bomb,  or  any  other  form  of  shell,  and  thus  its  blood-ves-  Amputation 
sels  have  become  lacerated,  it  is  always  advisable  to  am-  J^eb^nlmb 
putate  the  member  at  some  higher  point,  if  practicable,  ^"cannon 
since  the  tissues  of  the  limb  are  liable  to  be  bruised,  and  baU>  etc< 
more  or  less  considerably  disintegrated  and  infiltrated  with  blood 

1  Vide  Holmes'  System  of  Surgery,  vol.  iii.  pp.  443,  447. 
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to  some  distance  above  the  breach,  as  I  once  found  on  examining 
the  ragged-looking  stump  of  a  fore-arm  that  had  been  stricken 
nearly  off  by  the  premature  discharge  of  a  cannon.  The  tissues 
of  this  stump  appeared  to  be  but  slightly  injured,  away  from  the 
wounded  surface,  until  they  were  cut  into,  when  they  were  found 
to  be  ecchymosed  and  disintegrated,  as  mentioned  above,  nearly 
up  to  the  elbow-joint.  The  operation  was  therefore  performed  in 
the  continuity  of  the  arm. 

When  a  traumatic  aneurism  forms  in  consequence  of  an  artery 
Treatment  being  lacerated  by  a  fracture  splinter,  it  should  be  treated 
aneurism  either  by  securing  the  vessel  at  the  place  of  injury  with 
dueeVbT"  two  ligatures,  one  being  applied  on  each  side  of  the 
•punters.  bleeding  orifice,  or  by  amputation,  or  by  ligature  of  the 
main  trunk  of  the  artery  at  some  distance  above  the  wound,  on  the 
plan  of  Hunter.  The  remarks  already  made  concerning  the  treat- 
ment of  traumatic  aneurism  when  produced  by  puncture  with 
sharp  spiculae  of  bone,  are  all  applicable  in  this  place  ;  and  the 
subject  will  be  more  fully  discussed  in  the  chapter  devoted  to  the 
special  consideration  of  traumatic  aneurism. 

When  an  important  artery  has  been  lacerated  by  a  splinter  of 
wood,  for  example,  in  a  railroad  accident,  or  by  other  means  of 
a  similar  nature,  it  is  generally  advisable  to  secure  the  vessel  at 
the  place  of  injury  with  two  ligatures,  applying  one  of  them  on 
each  side  of  the  breach  in  its  coats,  unless  the  surrounding  parts 
are  damaged  in  such  a  way  as  to  render  amputation  necessary,  the 
preservation  of  the  member  being  put  out  of  the  question  by  the 
nature  and  extent  of  the  injury. 

When,  however,  it  is  impracticable  to  tie  the  bleeding  vessel  at 
the  place  of  injury,  the  artery  from  which  it  springs  should  be 
ligated  as  near  the  wound  as  possible. 

4.  GUNSHOT  WOUNDS  OF  ARTERIES. 

Note.  —  The  Resiliency  of  Certain  Arteries  is  much  greater  than  is  usually  supposed.  — Il- 
lustrative Cases  quoted  from  "  Surgical  History  of  British  Army  in  Crimean  War." —  Dr. 
Otis'  Remarks  on  the  same  Subject.  —  Still,  Gunshot  Breaches  not  unfrequently  occur  in 
the  Walls  of  Important  Arteries.  — .The  Velocity  of  the  Projectile  must  generally  be  great 
in  Order  to  produce  this  Lesion. — When  the  Velocity  is  retarded,  Contusion  may  occur. — 
Gunshot  Wounds  of  Arteries  are  generally  contused  and  lacerated  in  their  Nature.  — 
Classification  of  Gunshot  Breaches  in  the  Walls  of  Arteries.  —  1.  Partial  Division.  —  2. 
Complete  Division.  —  The  Number  of  Cases  belonging  to  this  Category  that  was  treated 
during  the  Late  War  was  comparatively  very  small.  —  Dr.  Otis'  Observations  on  this 
Point.  —  This  Accident  is  practically  confined  to  the  Following  Regions,  namely,  the  Neck, 
the  Head,  and  the  Jixlremities.  —  Gunshot  Wounds  of  the  Great  Arteries  of  the  Abdomen 
and  the  Thorax  are  seldom  seen  by  the  Surgeon,  because  such  Wounds  usudly  prove 
quickly  fatal  from  Hemorrhage.  —  Of  Partial  or  Incomplete  Division. — Two  Varieties 
recognized.  —  In  ope  of  them  the  Side  of  the  Artery  is  carried  away,  in  the  other  the 
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Vessel  is  perforated  by  the  Projectile.  —  A  Case  in  which  the  Axillary  Artery  was  wounded 
by  a  Musket-ball;  Primary  Hemorrhage  very  profuse;  Death  from  Secondary  Hemor- 
rhage Eleven  Days  afterwards;  the  Old  Operation  was  performed  when  the  Patient  was 
in  extremis;  the  1'atient  died  a  Few  Minutes  afterwards;  Autopsy;  a  large  Semicircular 
Portion  of  the  Artery  corresponding  to  about  Half  its  Calibre  had  been  cut  out  by  the 
Ball.  —  A  Case  in  which  the  Posterior  Tibial  Artery  was  partially  divided  by  Gunshot 
Wound ;  Profuse  Secondary  Hemorrhage  on  the  Seventeenth  Day ;  the  Vessel  was  tied 
in  the  Wound  on  the  next  Day;  Death  occurred  a  Few  Hours  afterwards  from  Exhaus- 
tion. —  This  Patient  was  weakened  from  Chronic  Diarrhoea  when  the  Wound  was  in- 
flicted.—  Partial  Division  of  Large  Arteries  very  dangerous;  the  Reasons  presented. — 
A  Case  in  which  the  Popliteal  Artery  was  perforated  by  a  Conical  Ball,  contributed  by 
Professor  Post;  a  large  Traumatic  Aneurism  formed;  Amputation  Eight  Days  after  In- 
jury; Recovery;  Popliteal  Vein  not  wounded. — Consecutive  Gangrene  less  likely  to 
occur  from  Partial  than  from  Complete  Division  of  Arteries;  the  Reasons  stated.  — Venous 
Congestion  of  the  Foot  and  Leg,  and  how  it  was  produced  in  this  Case.  —  The  Con- 
sequences of  Partial  Division  of  Large  Arteries  by  Gunshot  Projectiles.  —  The  Breach  in 
the  Walls  of  the  Vessel  cannot  close  spontaneously.  —  The  Primary  Hemorrhage  apt  to 
be  profuse,  and  liable  to  prove  fatal  unless  restrained  by  Surgical  Art.  —  Or  a  Traumatic 
Aneurism  maybe  formed  under  Favoring  Circumstances;  those  Circumstances  enumer- 
ated. —  In  such  Cases  the  Bleeding  continues  internally  although  it  has  ceased  external- 
ly. —  Treatment.  — When  a  Large  Artery  is  partially  divided,  it  should  always  be  secured 
with  Proximal  and  Distal  Ligature,  in  the  Wound  when  practicable.  —  The  Operation 
should  be  promptly  performed.  —  It  should  not  be  considered  only  as  a  Measure  of  Last 
Resort.  —  It  should  generally  be  deemed  preferable  to  any  other  Expedient  in  such  Cases. 
—  On  Complete  Division  of  Arteries  by  Gunshot  Projectiles.  —  A  Large  Number  of  Il- 
lustrative Cases  will  be  related.  —  A  Case  contributed  by  Dr.  Clendenin,  in  which  the 
Femoral  Artery  was  divided  (probably)  near  Poupart's  Ligament;  but  little  Bleeding  at 
the  Time;  Secondary  Hemorrhage  on  Sixth  Day;  Compression  and  Liquor  Ferri  Per- 
sulph.  employed  without  Success;  Ligature  of  External  Iliac  Artery;  no  Bleeding  after- 
wards; Death  from  Exhaustion  on  Seventeenth  Day  subsequent  to  Operation;  the  Opera- 
tion itself  answered  a  Good  Purpose,  but  the  Patient  never  rallied  from  the  Loss  of  Blood 
occasioned  by  Secondary  Hemorrhage.  —  The  Bleeding  not  unfrequently  ceases  sponta- 
neously when  Large  Arteries  are  completely  divided  by  Gunshot  Projectiles.  —  The  Sec- 
ondary Hemorrhage  in  this  Case  appears  to  have  been  excited  by  going  to  Stool.  —  Some 
of  the  Bad  Consequences  of  employing  the  Persulphate  of  Iron  and  Pressure  to  restrain 
Hemorrhage  from  Large  Arteries  are  shown  by  this  Case.  —  These  Agents  proved  insuf- 
ficient to  control  the  Bleeding.  —  In  such  Cases  we  should  not  waste  Valuable  Time  in 
trying  Inefficient  Agents.  —  Other  Evils  resulting  from  the  Use  of  Ferri  Persulph.  and 
Pressure  stated.  —  A  Case  of  Gunshot  Wound  of  the  Thigh  near  its  Middle  severing  the 
Femoral  Artery;  Vessel  tied  both  proximally  and  distally  at  End  of  Twenty -four  Hours; 
Secondary  Hemorrhage  Six  Days  after  Injury;  it  was  controlled  by  Pressure;  Gangrene: 
Death  on  Eleventh  Day;  Autopsy;  Femoral  Vein  also  found  to  be  ligated;  Distal  Liga- 
ture of  Artery  had  separated;  the  Secondary  Bleeding  occurred  from  the  Distal  Orifice; 
Bad  Consequences  of  Pressure  in  this  Case.  —  Consequences  of  tying  the  Femoral  Vein 
in  this  Case ;  it  probably  assisted  in  producing  the  Consecutive  Gangrene. —  The  Primary 
Hemorrhage  was  considerable,  and  although  it  did  not  prove  immediately  fatal,  it  in  Re- 
ality contributed  much  to  that  Issue.  —  A  Case  of  Gunshot  Wound  of  the  Femoral  Ar- 
tery near  the  Middle  of  the  Thigh  contributed  by  Dr.  Clendenin;  Hemorrhage  very  pro- 
fuse ;  Vessel  ligated  on  the  Spot ;  but  the  Patient  had  lost  so  much  Blood  that  he  died 
Twenty-eight  Hours  afterwards;  the  Autopsy  showed  that  the  Femoral  Artery  was  com- 
pletely divided,  and  that  the  Femoral  Vein  was  not  injured.  —  Another  Case  of  Gunshot 
Wound  of  the  Femoral  Artery  near  the  Middle  of  the  Thigh,  contributed  also  by  Dr. 
Clendenin ;  Hemorrhage  very  profuse,  and  the  Patient  died  before  he  could  be  carried  to 
the  Field  Hospital,  a  Distance  of  about  One  Mile.  —  Dr.  Baylor's  Case,  in  which  the  Fem- 
oral Artery  was  severed  by  a  Minie  Ball  without  Consecutive  Hemorrhage.  —  Summary 
of  the  Foregoing  Cases,  Five  in  Number,  in  which  the  Femoral  Artery  was  severed  by 
Gunshot  Projectiles.  —  Primary  Hemorrhage  slight  in  Two,  considerable  in  One,  and 
Fatal  in  Two  Instances.  —  Secondary  Hemorrhage  occurred  in  Two  Instances.  —  Consec- 
utive Gangrene  occurred  in  Two  Instances.  —  All  of  them  died ;  Two  of  Primary 
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Hemorrhage;  One  of  Exhaustion  following  Secondary  Hemorrhage;  One  of  Gangrene; 
and  One  of  Secondary  Hemorrhage  and  Gangrene.  —  Duration  of  the  Cases  severally 
stated.  —  A  Case  of  Gunshot  Wound  of  the  Popliteal  Artery,  contributed  by  Dr.  Clen- 
denin;  Hemorrhage  at  first  Profuse,  but  it  ceased  spontaneously;  Consecutive  Gangrene 
of  Foot  and  Leg;  Amputation  on  Thirteenth  Day  after  Injury;  Recovery.  —  Another 
Case  of  Gunshot  Wound  of  the  Popliteal  Artery  mentioned  by  Dr.  Clendenin.  —  A  Case 
of  Gunshot  Wound  severing  the  Popliteal  Artery;  Hemorrhage  ceased  spontaneously; 
Gangrene  of  Foot  and  Leg  occurred  in  Four  Days ;  Amputation  and  Death  from  Exhaus- 
tion on  the  Fifth  Day  afterwards.  — Septsemia  from  the  Gangrenous  Leg  occurred  in  this 
Case.  —  Primary  Amputation  should  have  been  performed.  —  A  Case  of  Gunshot  Wound 
of  the  Knee-joint  severing  the  Popliteal  Artery.  —  Summary  of  Four  Popliteal  Artery 
Cases.  —  In  all  of  them  the  Bleeding  ceased  spontaneously. —  In  Three  of  them  Consec- 
utive Gangrene  is  known  to  have  occurred.  —  The  Reasons  for  such  a  Result  stated.  — 
Two  Patients  died  and  Two  were  saved  by  Timely  Amputation. — Next,  Two  Cases  are 
related  in  which  Gunshot  Wounds  severing  the  Posterior  Tibial  Artery  were  followed  by 
Gangrene.  —  In  both  of  them  the  Bleeding  ceased  spontaneously.  —  Gunshot  Wounds  of 
the  Middle  and  Upper  Thirds  of  the  Leg  which  sever  the  Posterior  Tibial  Artery,  are  gen- 
erally followed  by  Gangrene.  —  The  Reasons  for  such  a  Result  stated.  —  On  Gunshot 
Wounds  dividing  the  Axillary  Artery,  with  Three  Illustrative  Cases. —  Another  Case  also 
referred  to. —  Primary  Hemorrhage  generally  does  not  prove  fatal  in  Cases  where  the  Ax- 
illary Artery  is  completely  divided  by  Gunshot  Projectiles.  —  The  Bleeding  generally 
ceases  spontaneously  in  such  Cases.  —  Summary  of  these  Four  Cases. —  Consecutive  Gan- 
grene occurred  in  One  Instance,  Traumatic  Aneurism  in  One  Instance,  both  proving  fatal, 
and  the  remaining  Two  Cases  recovered.  —  On  Gunshot  Wounds  dividing  the  Brachial 
Artery,  with  Three  Illustrative  Cases.  —  Two  of  them  were  contributed  by  Dr.  Clendenin. 

—  Summary  of  the  Three  Cases. — In  all  of  them  the  Primary  Bleeding  stopped  of  it- 
self. —  In  None  of  them  did  Gangrene  occur.  —  Two  recovered  and  One  died  of  Pyse- 
mia.  —  A  Case  of  Gunshot  Wound  severing  the  Internal  Mammary  Artery,  contributed 
by  Dr.  Clendenin.  —  Disastrous  Consequences  of  Styptics  and  Pressure  in  this  Case.  — 
A  Case  in  which  the  External  Carotid  Artery  was  probably  severed  by  a  Pistol-ball,  con- 
tributed by  Dr.  Sanford  B.  Hunt,  late  Surgeon  U.  S.  Volunteers.  —  The  Hemorrhage 
was  arrested  by  Digital  Pressure  applied  in  the  Wound,  and  the  Patient  recovered.  — 
Concerning  the  Value  of  Local  Pressure  for  the  Temporary  Control  of  Certain  Forms  of 
Bleeding,  and  the  Way  in  which  it  should  be  applied  for  such  a  Purpose.  —  General  Sum- 
mary of  Twenty-three  Cases  of  Gunshot  Wounds  of  Arteries  which  we  have  related  or 
mentioned.  —  Gunshot  Wounds  severing  Large  Arteries  very  dangerous.  —  The  Principal 
Sources  of  Danger  are  Hemorrhage  and  Consecutive  Gangrene,  but  especially  the  Latter. 

—  Cases  of  Partial  Division  of  Arteries  by  Gunshot  Projectiles  come  under  the  Surgeon's 
Notice  more  frequently  than  Cases  of  Complete  Division.  —  Dr.  Otis'  Remarks  on  this 
Point. — Dr.  Otis'  Remarks  on  the  Treatment  of  Gunshot  Wounds  of  Arteries.  —  The 
Author's  Observations  on  the  same  Subject. 

Notwithstanding  the  wonderful  resiliency  of  the  arteries,1  espe- 
Gunshot        cially  those  of  the  extremities,  which  oftentimes  enables 

breaches  in         ,  ...  1  , 

the  waiis  of    them  to  escape  serious  injury  even  when  they  appear  to 
arteries  not    lie  exactly  in  the  track  of  wounds  made  by  gunshot  pro- 

unfrequent-  ,,  •,       1  ,  i    '       ,1  ,    • 

ly  occur.        jectiles,   it  not  unfrequently  happens  that  they  sustain 

1  The  principal  causes  of  this  resiliency  have  already  been  pointed  out  (vide  p.  12).  Con- 
Resiliency  of  cerning  tne  remarkable  extent  of  it,  the  surgical  historian  of  the  British  Army 
certain  arte-  in  the  Crimean  War  justly  observes:  "  The  amount  of  this  resiliency  of  the 
ries  much  large  arteries  of  a  limb  is  much  greater  than  is  usually  supposed.  Thus,  in  a 
isfusually  *"  soldier  of  the  56th  Regiment,  a  fragment  of  shell  passed  through  the  ham,  he- 
supposed,  tween  the  artery  and  the  bone,  without  injuring  either,  although  it  was  much 
too  large  to  have  done  so  without  displacing  the  vessel.  The  man  afterwards  died  of  diar- 
rhosa.  In  the  9th  Regiment  a  similar  case  occurred,  but  in  it  a  portion  of  the  bone  was 
scooped  out  by  the  missile,  and  the  man  recovered.  In  the  47th  Regiment,  a  large  piece 
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solutions  of  their  continuity  from  being  struck  by  such  projec- 
tiles. Observation  has  shown  that  arteries  may  be  wounded  in 
such  a  way  as  to  open  their  calibre  at  once  by  musket,  rifle,  car- 
bine, and  pistol-balls,  by  case-shot  and  by  fragments  of  shells.  It 
seems,  however,  to  be  necessary  for  the  accomplishment  of  such  a 
result,  that  the  missile  should  have  a  high  degree  of  velocity  at  the 
moment  when  it  strikes  the  vessel.  Hence  it  happens  that  bullets 
are  much  less  likely  to  penetrate  the  arteries  after  they  have  passed 
through  the  compact  structure  of  the  long  bones  in  the  extremi- 
ties, than  before  they  have  made  such  passage  through  osseous  tis- 
sue. If  the  velocity  of  the  projectile  has  been  considerably  re- 
tarded ere  it  impinges  against  the  artery,  it  may  bruise  its  walls 
(see  Contused  Wounds  of  Arteries'),  and  in  that  way  may  occasion 
about  as  much  damage  to  the  patient  as  it  would  if  it  penetrated 
the  vessel. 

The  breaches  or  solutions  of  continuity,  inflicted  upon  the  walls 
of  blood-vessels  by  gunshot  projectiles,   are  essentially  Gunshot 
contused  and  lacerated  in  their  nature;  and  usually  pre-  Aeries8 c°ofn- 
sent  some  of  the  features  which  belong  to  each  of  these  {^eratonn 
classes  of  injuries.     They  can  therefore  be  most  conven-  their  nature- 
iently  considered   in    this    place,   that   is,   immediately  after   the 
discussion   concerning  the  contused  and  lacerated  wounds  of  ar- 
teries. 

On  taking  a  comprehensive  view  of  the  various  breaches  in  the 
walls  of  blood-vessels,  which  have  been  ascertained  to  be  classification 

T  i  111  i  ••!  r»      i       i  of  gunshot 

directly  produced  by  gunshot  projectiles,  we  nnd   that  breaches  in 
they  may  be  divided  into  two  principal  groups :  —  arteries. 

1st.  Partial  or  incomplete  division  of  the  vessel  considered  as  a 
tube  for  the  transmission  of  blood,  and 

2d.  Complete  division  of  the  same. 

We  also  find,  on  attentively  studying  the  details  of  this  subject, 
that  each  of  these  groups  presents  peculiarities  in  respect  to  phe- 
nomena and  consequences,  of  so  much  importance  in  both  a  scien- 
tific and  practical  point  of  view,  as  to  demand  their  separate  con- 
sideration. We  shall,  to  some  extent,  pursue  that  plan  in  the 
following  pages. 

of  shell  passed  through  the  upper  third  of  the  thigh,  between  the  artery  and  the  bone,  but 
injured  neither,  and  recovery  took  place."  (Surgical  History  of  the  Crimean  War,  p.  340.) 
On  the  same  subject,  Dr.  Otis  remarks  in  Circular  No.  6  (p.  39),  "  A  number  of  draw- 
ings at  the  Army  Medical  Museum,  exhibiting  the  course  of  balls  directly  in  the  track  of 
the  great  vessels  of  the  neck  or  of  the  limbs,  illustrate  the  fact  so  well  known  to  military 
surgeons,  of  the  great  resiliency  of  the  large  arteries." 
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But  before  proceeding  further,  we  should  remark  that  the  num- 
Number  ber  of  cases  of  gunshot  wounds  of  arteries  which  have 
fate"  been  treated  during  the  late  War  of  the  Rebellion,  is  com- 
paratively  very  small.  On  this  point,  Dr.  Otis  observes  : 
"  The  number  of  cases  reported  under  this  head  is  ex- 
tremely small.  In  the  campaign  of  the  Army  of  the  Potomac,  from 
»r  otis- re-  ^e  Rapidan  to  the  James,  in  May,  June,  and  July,  1864, 
of  a  total  of  36,508  gunshot  wounds,  only  twenty-seven 
belonged  to  this  category.  The  cases  of  compound  fracture  compli- 
cated with  injuries  of  the  large  vessels,  the  cases  in  which  limbs 
are  carried  away  by  solid  shot  or  shell,  and  the  cases  in  which  all 
the  tissues  of  a  limb  are  disorganized  by  contusion  from  a  large 
projectile,  and  the  vitality  of  the  arteries  is  destroyed,  are  all 
returned  under  other  heads.  Those  only  are  included  in  which 
the  canal  of  a  large  vessel  is  primarily  opened,  and  in  which  this 
is  the  principal  accident.  Such  cases  are  to  be  sought  for  among 
the  dead  on  the  battle-field,  rather  than  in  the  field  hospitals."  l 

Again,  in  nearly  all  the  cases  where  an  artery  of  considerable 
Neck,  head,  size  has  been  opened  by  a  gunshot  projectile,  which  are 
fues6* '  brought  to  the  surgeon  for  treatment  on  the  field  of  bat- 
tle, the  injured  vessel  is  found  to  be  situated  either  in  the  extrem- 
ities, or  in  the  neck,  or  in  the  head,  but  most  frequently  in  the 
extremities.  Gunshot  wounds  of  the  great  arteries  of  the  abdo- 
AMomen  men  an^  the  thorax  fail  to  come  under  the  notice  of  the 
and  thorax.  mjlitary  surgeon,  not  because  these  vessels  escape  all  in- 
jury, but  because  whenever  they  are  opened,  death  usually  very 
speedily  ensues.  I  am  fully  convinced  from  personal  observation, 
that  these  vessels  are  frequently  wounded  in  battle,  that  such  in- 
jury is,  for  the  most  part,  very  quickly  followed  by  death  from 
hemorrhage,  and  that  this  form  of  gunshot  lesion  should  be  ranked 
as  one  of  the  principal  causes  of  sudden  death  in  warfare.  The 
subjects  of  this  form  of  gunshot  injury  almost  always  perish  from 
hemorrhage  before  they  can  be  taken  up  from  the  field,  and  hence 
they  are  generally  reported  as  killed  on  their  company  rolls. 

Of  Partial  or  Incomplete  Division  of  Arteries  by  Gunshot  Pro- 
varieties  of  jectiles.  —  This  lesion  presents  itself  in  two  principal 
complete1"  forms.  In  one  of  them  the  side  of  the  arterial  tube  has 
division.  been  carried  away  by  the  missile,  but  in  the  other  the 
vessel  has  been  perforated  through  and  through.  Of  these  the 
former  occurs  more  frequently  than  the  latter.  The  former  is  met 

1  Vide  Circular  No.  6,  pp.  38,  39. 
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with  in  vessels  presenting  much  variety  in  respect  to  size  ;  the  lat- 
ter only  in  large  ones.  But  the  consequences  of  the  wound  of 
the  artery  are  substantially  the  same  in  both  instances. 

We  shall  next  proceed  to  relate  several  cases  of  gunshot  wounds, 
in  which  important  arteries  were  incompletely  divided,  making 
passing  comments  upon  some  of  them,  and  then  shall  briefly  dis- 
cuss the  consequences  and  treatment  of  this  lesion. 

The  following  case  presents  us  with  an  excellent  example  of  par- 
tial division  of  the  axillary  artery  by  a  cylindro-conoidal  bullet  :  — 

CASE  VIII.  Wound  of  Axillary  Artery  by  a  MusJcet-batt  ;  Death  from 
Secondary  Hemorrhage  Eleven  Days  afterward  ;  related  by  H.  J.  Phil- 
lips, M.  D.,  U.  S.  A.,  in  charge  of  Post  Hospital,  Mobile,  Ala.,  in  the 
"Medical  and  Surgical  Reporter,"  Feb.  17,  1866,  pp.  125,  126.  —  Pri- 
'vate  William  Hall,  aged  19,  Company  H,  15th  U.  S.  Infantry,  admitted 
on  the  night  of  the  llth  of  January,  1866.  He  was  accidentally 
wounded  on  that  date,  whilst  lying  in  his  tent,  by  a  comrade  who  was 
handling  a  loaded  musket.  The  ball  entered  his  right  side,  just  below 
the  cartilages  of  the  false  ribs,  fracturing,  in  its  passage,  the  eighth  rib  ; 
it  then  emerged,  and  entering  the  axilla,  traversed  the  arm,  and  passed 
out  posteriorly  at  the  top  of  the  shoulder. 

The  humerus  was  not  touched.     Before  admission  into  the  hospital, 
he  is  said  to  have  lost  a  bucketful  of  blood.     At  the  time  of 
admission  he  was  in  a  state  of  syncope,  and  unable  to  speak  ; 


was  almost  pulseless,  with  cold  extremities.     Powerful  stimu-  Twy  pr° 
lants  were  immediately  administered.     There  was  very  slight  hemor- 
rhage from  either  wound. 

He  continued  to  improve  steadily  until  the  morning  of  the  20th, 
when  he  was  attacked  with  profuse  hemorrhage,  which  came  from  the 
neighborhood  of  the  axillary  artery.  He  lost  about  fifteen  ounces  of 
blood.  The  usual  compression  was  applied,  and  the  hemorrhage  ceased. 

On  the  morning  of  the  21st,  a  second  hemorrhage  occurred,  by  which 
he  lost  about  twenty  ounces  of  blood. 

On  the  22d,  the  prostration  was  so  extreme,  and  the  prospect  of  con- 
trolling the  continual  oozing  so  remote,  that  a  consultation  operation  in 
was  held,  and  it  was  determined  to  put  him  under  the  influ-  extremis- 
ence  of  chloroform  and  tie  the  artery.  A  very  small  quantity  of  the 
vapor  sufficed,  and  after  a  great  deal  of  difficulty,  owing  to  the  great 
swelling  and  purulent  matter  in  the  wound,  the  artery  was  secured  in  a 
very  able  manner  by  Dr.  Coale,  U.  S.  Volunteers. 

During  the  operation  several  pieces  of  cloth  were  extracted,  and  also 
two  pieces  of  substance  which  had  the  appearance  of  portions  of  an 
artery,  and  which  subsequently  proved  to  be  such.  On  the  extraction 
of  the  cloth,  hemorrhage  per  saltum  commenced,  which,  however,  was 
easily  controlled  by  pressure  on  the  subclavian  above  the  clavicle,  by 
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means  of  a  door-key.     The  patient  survived  the  operation  a  few  min- 
utes. 

Post-mortem  examination,  twenty-four  hours  afterward,  revealed  the 
following  facts :  A  large  semicircular  portion  of  the  axillary 
artery,  corresponding  to  about  half  the  calibre  of  the  vessel,  was 
cleanly  cut  out  by  the  ball ;  the  humerus  and  the  brachial  plexus  were  unin- 
jured;  the  lower  dissection  showed  the  fractured  rib,  with  suppurating 
soft  parts,  corresponding  to  the  course  of  the  projectile. 

Remarks  by  the  Reporter  of  the  Case.  —  The  most  important  fact  con- 
nected with  the  case  is  the  great  length  of  time  before  secondary  hemor- 
rhage took  place,  namely,  nine  days  after  the  accident.  No  doubt  the 
cloth  was  driven  into  the  artery,  and  possibly  by  some  movement  on  the 
part  of  the  patient  afterward,  or  from  suppuration  of  surrounding  tis- 
sues, this  and  the  coagula  were  dislodged.  Almost  invariably  such  a 
wound  in  an  artery  of  this  calibre  would  cause  death  in  less  than  five 
minutes.  The  artery  in  this  situation  may  be  considered  one  of  the 
first  order.  The  aperture  was  only  one  inch  below  where  it  is  called 
subclavian. 

The  writer,  however,  does  not  by  any  means  feel  certain  that  in 
this  case  the  cloth  was  driven  into  the  artery,  for,  if  it  was,  how 
could  the  primary  hemorrhage  have  been  so  very  profuse  ? 

The  next  case  is  an  instance  of  gunshot  wound  involving  the 
posterior  tibial  artery  and  partially  dividing  it.  Secondary  hemor- 
rhage supervened  on  the  seventeenth  day. 

CASE  IX.  Gunshot  Wound  of  Leg  injuring  Posterior  Tibial  Artery  ; 
Profuse  Secondary  Hemorrhage  on  the  Seventeenth  Day  ;  tied  the  Artery 
in  the  Wound  on  the  next  Day  ;  Death  from  Exhaustion  a  Few  Hours 
afterwards ;  reported  by  Dr.  W.  B.  Little,  Surgeon  32d  N.  Y.  Volun- 
teers, in  the  "American  Medical  Times,"  Feb.  28,  1863,  p.  101.—  Col- 
onel Roderick  Matheson,  commanding  the  32d  regiment  N.  Y.  Volun- 
teers, was  wounded  in  the  battle  of  Crampton  Gap,  Md.,  September  14, 
1862,  the  ball  passing  through  the  calf  of  the  right  leg,  fracturing  the 
fibula  in  its  course. 

The  wound  was  treated  with  cold  water  dressings.  Six  days  after  the 
wound  was  received,  a  slight  hemorrhage  of  dark-colored  blood  occurred, 
and  again  two  days  after,  it  was  repeated  ;  the  whole  amount  lost  at  both 
bleedings  did  not  exceed  four  fluid  ounces.  No  further  bleeding  took 
place  until  the  seventeenth  day,  when  a  more  profuse  hemorrhage  oc- 
curred, the  quantity  lost  not  exceeding  one  pint,  not  being  sufficient  to 
induce  syncope.  The  next  day,  chloroform  having  been  administered,  the 
coagulum  was  removed ;  considerable  hemorrhage  followed,  coming,  as 
was  soon  ascertained,  from  the  posterior  tibial  artery.  It  was  now  de- 
termined to  enlarge  the  wound  and  tie  the  artery,  which  operation  was 
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accordingly  performed.  On  reaching  the  artery  it  was  found  not  divided, 
but  a  portion  of  one  side,  to  the  extent  of  nearly  an  inch,  was  carried  away  ; 
a  ligature  was  placed  both  above  and  below  the  wound  in  the  artery,  a 
few  pieces  of  bone  removed  from  the  fractured  fibula,  and  the  patient 
placed  in  bed.  Symptoms  of  great  prostration  being  present,  every 
effort  was  made  to  rally  him,  but  without  avail.  He  lived  but  a  few 
hours  after  the  operation  was  completed. 

The  chloroform  was  very  carefully  administered,  the  precaution  being 
taken  to  stimulate  the  patient  previous  to  its  inhalation. 

The  previous  health  of  Colonel  Matheson  had  not  been  good.  At 
Harrison's  Landing,  during  the  campaign  on  the  peninsula,  and  after  re- 
turning to  Alexandria,  he  had  suffered  from  diarrhoea,  in  consequence 
of  which  he  was  enfeebled  at  the  time  of  receiving  the  wound. 

The  foregoing  account  has  been  condensed  from  the  published 
report. 

Until  the  performance  of  the  operation  it  seems  it  was  supposed 
that  some  vessel  smaller  than  the  posterior  tibial  was  wounded. 

Comments.  —  The  partial  division  of  arteries  having  a  considera- 
ble size  is  very  dangerous  to  life.  The  orifice  in  the  walls  Partial  ai- 
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or  the  vessel  gapes  open,  through  the  agency  of  the  elastic  large  ar- 
tissue  contained  in  the  arterial  tunics ;  diminution  in  the  dangerous. 
calibre  of  the  vessel  at  the  place  of  injury  by  contraction  of  the 
muscular  tissue  contained  in  its  coats  cannot  occur ;  retraction  of 
the  injured  portion  into  the  sheath  cannot  take  place ;  an  internal 
coagulum,  or  clot  within  the  vessel,  cannot  be  produced.  The 
external  coagulum  is  so  loosely  adherent  to  the  orifice  in  the  ar- 
tery, that  sooner  or  later  it  is  certain  to  become  displaced,  and 
then  either  a  traumatic  aneurism  will  be  formed,  or  the  hemor- 
rhage will  burst  forth  externally  and  destroy  the  patient's  life,  un- 
less surgical  assistance  is  promptly  afforded. 

The  following  case  affords  a  good  example  of  perforation  of  an 
arterial  tube  having  a  large  size,  by  a  cylindro-conoidal  An  instance 
bullet.  It  has  been  contributed  by  Professor  Alfred  C.  perforation 

._  of  an  artery 

IrOSt  :  related. 

CASE  X.  Gunshot  Wound  of  Popliteal  Space,  perforating  Popliteal 
Artery  ;  Large  Traumatic  Aneurism  ;  Tissues  of  Posterior  Part  of  Leg 
extensively  infiltrated  with  Blood  ;  Popliteal  Vein  not  injured  ;  Amputation 
Eight  Days  after  Injury  ;  Recovery.  —  Henry  Schatt,  aged  30,  wounded 
March  25,  186$,  admitted  into  Mount  Pleasant  Hospital,  under  charge 
of  Dr.  Allen,  April  2.  He  had  a  gunshot  wound  of  the  left  thigh.  A 
conical  ball  had  passed  through  the  popliteal  space  from  without  inward, 
injuring  the  popliteal  artery.  On  the  day  of  his  admission,  the  thigh 
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was  amputated  by  Acting  Assistant  Surgeon  Herman  Craft,  who  per- 
formed the  circular  operation.  Very  little  blood  was  lost.  Anaesthesia 
was  induced  by  inhalation  of  the  vapor  of  a  mixture  of  equal  parts  of 
ether  and  chloroform.  There  was  good  reaction.  The  toes  of  the  am- 
putated limb  were  blueish  ;  the  foot  was  cold,  and  covered  with  blueish 
and  purple  spots.  The  entire  leg  was  greatly  swollen ;  the  superficial 
veins  were  engorged.  Small  veins  on  the  inner  surface  of  the  thigh 
were  somewhat  discolored  ;  the  integument  presented  a  yellowish  color. 
The  pulse  of  the  patient  at  the  time  of  the  operation  was  small,  sharp, 
and  frequent.  The  face  was  pale,  and  the  tongue  coated.  The  popliteal 
artery  was  found  to  have  been  perforated,  and  nearly  surrounded  by  a  large 
traumatic  aneurism.  The  tissues  of  the  posterior  part  of  the  leg  were 
infiltrated  with  blood  down  to  its  middle  third.  The  popliteal  vein  was 
not  injured.  There  was  a  slight  fracture  of  the  inner  part  of  the  head 
of  the  tibia.  After  the  operation  the  edges  of  the  wound  were  approx- 
imated with  strips  of  adhesive  plaster,  and  cold  water  dressings  were 
applied.  . 

Present  condition,  May  31  st.  —  The  patient  is  recovering ;  there  is  a. 
long  tubular  sequestrum,  which  is  beginning  to  loosen.    This  is  the  only 
surviving  case  of  seven  amputations  of  the  thigh  performed  in  Mount 
Pleasant  Hospital  since  March  25th. 

Comments.  —  Although  in  this  case  the  toes  of  the  injured  limb 
were  blueish  in  color,  the  foot  cold,  and  marked  with  blueish  and 
purple  spots,  it  does  not  appear  that  gangrene  had  yet  occurred, 
when  amputation  was  performed.  Now,  it  is  well  known  that  gun- 
shot wounds  involving  the  popliteal  artery  are  exceedingly  apt  to 
be  followed  by  gangrene  of  the  foot  and  leg.  This  fact  will  be 
rendered  sufficiently  apparent  further  on  in  this  essay.  Why  then 
consecutiye  did  gangrene  not  occur  in  this  case  ?  Amputation  was 
Hkef^to6^  not  performed  until  the  lapse  of  eight  days  after  the 
partial  Than  wound  was  inflicted.  Surely  this  period  afforded  suffi- 
p'etedUvu-  cient  time  for  the  occurrence  of  mortification,  unless  some 
ion'  special  reason  existed  for  its  non-appearance.  In  my 

opinion  such  a  reason  did  exist  in  this  case.  The  artery  having 
been  perforated  by  the  bullet,  was  therefore  only  partially  divided  ; 
its  continuity  was,  in  some  degree,  still  preserved ;  the  blood  con- 
tinued to  flow  in  it,  to  some  extent,  beyond  the  place  of  injury  in 
precisely  the  same  way  that  the  blood  continues  to  flow  in  an  artery 
beyond  the  seat  of  a  spontaneous  aneurism  having  a  sacculated 
shape  ;  and  thus,  notwithstanding  that  a  great  tumefaction  made  its 
appearance  in  the  limb,  and  the  traumatic  aneurism  in  the  popliteal 
space  had  a  large  size,  all  of  which  served  to  embarrass  the  circu- 
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lation  in  the  parts  below  the  knee,  the  vitality  of  the  foot  and  leg 
was  not  entirely  destroyed,  when  the  thigh  was  amputated. 

The  blue  color  and  the  engorgement  of  the  superficial  veins  of 
the  leg  were  occasioned  by  the  swelling,  especially  that  Venoug  con. 
portion  of  it  which  existed  in  the  popliteal  space,  because  s*""011- 
it  compressed  the  popliteal  vein,  which,  by  the  way,  was  not  in- 
jured by  the  projectile,  and  thus  retarded  the  flow  of  the  venous 
blood  back  towards  the  heart.  But  the  swelling  of  the  leg,  which 
was  occasioned  by  the  infiltration  of  blood  beneath  the  deep  fascia, 
also  contributed  materially  to  the  production  of  the  engorgement 
of  the  veins  of  the  surface.  The  inelastic  and  unyielding  nature 
of  this  fascia  enabled  the  blood  extravasated  among  the  deep 
structures  to  exert  so  much  pressure  upon  the  veins  of  the  interior 
of  the  leg,  as  to  prevent  the  return  of  blood  through  them,  and 
the  circulating  fluids  were  therefore  compelled  to  seek  channels 
situated  beyond  the  range  of  this  compression,  that  is,  external  to 
the  deep  fascia,  or  on  the  superficies  of  the  limb. 

In  the  history  of  the  case  it  is  mentioned  that  this  patient  was 
the  only  one  who  survived  out  of  seven  amputations  of  the  thigh, 
performed  at  Mount  Pleasant  Hospital,  between  March  25  and 
May  31,  1865.  The  fact  is  not  stated,  but  still  I  have  no  doubt 
that  these  operations  were  all  performed  during  the  secondary 
period,  and  it  serves  to  illustrate  the  terrible  mortality  "which  at- 
tends upon  secondary  amputation  of  the  thigh,  performed  in  its 
continuity  for  gunshot  injuries,  especially  when  the  patients  have 
been  subjected  to  the  fatigue  of  transportation  from  distant  points 
before  the  operation.  The  subjects  of  these  operations  must  have 
been  wounded  either  in  front  of  Petersburg,  or  in  the  engagements 
which  occurred  between  that  place  and  Appomattox  Court-house, 
where  General  Lee  surrendered,  and  must  have  been  conveyed 
from  those  places  to  general  hospital  in  Washington,  a  distance  of 
several  hundred  miles. 

Consequences.  —  When  an  artery  of  considerable  size  has  been 
partially  divided  by  a  gunshot  projectile,  the  orifice  in  its  conse- 
walls  never  closes  spontaneously,  for  reasons  which  were  partial  divis- 
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given  in  our  comments  on  the  case  or  Colonel  Matheson  arteries  by 
(No.  IX.),  and  if  the  track  of  the  projectile  in  the  neigh-  projectiles. 
boring  parts  remains  open  sufficiently  to  allow  unrestrained  com- 
munication between  the  orifice  in  the  vessel  and  the  exterior  of 
the  body,  or  the  interior  of  one  of  its  great  cavities  (e.  </.,  that  of 
abdomen  or  thorax),  the  subject  perishes  from  hemorrhage  after  a 
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period  generally  brief,  but  varying  in  duration  with  the  magnitude 
of  the  wounded  vessel  and  the  size  of  the  orifice  in  its  walls,  un- 
less surgical  aid  is  seasonably  afforded. 

But  when  the  track  of  the  projectile  becomes  plugged  up  with 
Bleeding  „  coagulated  blood,  or  filled  up  with  some  foreign  body,  or 
intemaiiy  closed  at  some  point  from  the  sliding  by  each  other  of 
some  °f  the  planes  of  muscle  or  fascia,  occurring  in  con- 
sequence  of  changing  the  posture  of  the  wounded  part, 
or  when  the  external  orifice  is  closed  by  pressure,  the  escape  of 
blood  upon  the  exterior  of  the  body  becomes  arrested  thereby. 
The  hemorrhage,  however,  does  not  in  reality  cease  when  this  has 
occurred  ;  for  it  becomes  internal  instead  of  external.  The  blood 
continuing  to  be  poured  out  from  the  open  mouth  of  the  wounded 
vessel  with  each  pulsation,  into  the  surrounding  parts,  and  finding 
no  vent,  goes  on  accumulating  there,  and  thus  forms  a  traumatic 
aneurism,  and  may  lead  to  the  same  disastrous  issue  as  was  wit- 
nessed in  the  cases  just  related,  by  exhausting  the  patient  with  fre- 
quently recurring  hemorrhage,  or  by  necessitating  amputation. 

Treatment.  —  When  a  large  artery  has  been  partially  divided  by 
Proximal  a  gunshot  projectile,  the  best  plan  of  treatment  consists 
Hgature^in  °f  securing  the  wounded  vessel  at  the  place  of  injury  by 
the  wound.  two  ljgatures,  applying  one  of  them  on  each  side  of  the 
orifice  in  its  walls.  When  this  operation  is  not  practicable,  it  is 
advisable  as  the  next  best  course  to  tie  the  main  arterial  trunk  at 
some  distance  from  the  wound,  but  as  near  to  it  as  possible.  But 
to  be  of  service  to  the  patient,  these  operations  must  be  promptly 
performed.  They  should  not  be  delayed  until  the  patient  is  already 
nearly  dead.  They  should  not  be  considered  as  the  remedial  meas- 
ures of  last  resort,  and  to  be  used  only  when  all  other  means  of 
arresting  the  external  bleeding  have  failed.  They  should  be  used 
as  soon  as  practicable  after  the  injury,  for  the  purpose  of  stopping 
the  internal  as  well  as  the  external  hemorrhage.  I  am  thoroughly 
persuaded  that  such  a  course  would  redound  much  to  the  credit  of 
the  surgical  art ;  for  by  pursuing  it  some  lives  at  least  may  be 
saved  that  would  otherwise  be  lost. 

On  Complete  Division  of  Arteries  ty  Grunshot  Projectiles.  —  Some 
complete  di-  small  blood-vessels  are  severed  by  the  bullet  in  almost  all 
ten™  by"  cases  of  gunshot  wounds,  and  this  occurrence  but  seldom 
jStlies.  gives  rise  to  troublesome  hemorrhage,  or  any  other  bad 
consequences. 
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We  shall  now  proceed  to  relate  a  considerable  number  of  cases 
in  which  various  large  arteries  were  completely  divided  by  small- 
arms  projectiles.  In  the  following  instance  there  is  but  little 
doubt  that  the  femoral  artery  sustained  such  a  lesion  near  its  origin. 
The  history  of  it  was  contributed  by  Dr.  W.  Clendenin,  late'  Sur- 
geon U.  S.  Volunteers. 

CASK  XL  Gunshot  Wound  of  Thigh  near  Pouparfs  Ligament,  divid- 
ing (probably)  the  Femoral  Artery  ;  but  little  Bleeding  at  the  Time  ;  Sec- 
ondary Hemorrhage  on  Sixth  Day  ;  Compression  and  Liquor  Ferri  Per- 
sulph.  employed  to  arrest  it  without  Success ;  Ligature  of  the  External 
Iliac  Artery  ;  no  Bleeding  afterwards  ;  Death  from  Exhaustion  on  Seven- 
teenth Day  subsequent  to  Operation  ;  the  Operation  itself  answered  a  Good 
Purpose,  but  the  Patient  never  rallied  from  the  Loss  of  Blood  produced  by 
Secondary  Hemorrhage.  —  James  Brown,  of  the  3d  Tennessee  Mounted 
Infantry,  was  shot  through  the  thigh,  just  below  Poupart's  ligament,  at 
the  battle  of  Chickamauga.  The  ball  passed  through  the  inner  side  of 
the  thigh  (right),  obliquely  from  before  backward,  but  did  not  implicate 
the  bone.  The  man  was  taken  to  the  field  hospital,  and  the  wound 
carefully  examined ;  it  was  feared  that  the  artery  had  been  wounded, 
but  as  there  was  no  bleeding  of  consequence  at  the  time,  the  case  was 
left  to  nature,  and  the  only  dressings  consisted  of  lint  and  water.  No 
pulsation  could  be  felt  below  the  wound.  The  patient  did  well  for  six  days. 
While  at  stool  on  the  sixth  day,  hemorrhage  suddenly  supervened,  which 
the  ward  surgeon  tried  to  arrest  by  injecting  into  the  wound  a  solution 
of  persulphate  of  iron,  with  the  addition  of  compression,  but  without 
success. 

The  patient  was  put  under  the  influence  of  chloroform,  and  the  ex- 
ternal iliac  artery  ligatured  after  the  method  directed  by  Sir  A.  Cooper. 

The  patient  survived  the  operation  seventeen  days ;  the  ligature  came 
away  on  the  fifteenth  day.  There  were  no  symptoms  of  peritonitis ;  the 
collateral  circulation  was  fully  established  in  the  limb,  heat  and  sensa- 
tion being  quite  normal.  Still  the  patient  never  rallied  from  the  loss  of 
blood,  and  gradually  sank  from  exhaustion. 

After  the  operation  the  soft  parts  for  some  distance  around  the  wound 
became  discolored,  and  finally  sloughed.  The  separation  of  these 
sloughs  in  the  man's  reduced  condition  seemed  to  have  been  the  imme- 
diate cause  of  his  death.  The  tissues  around  the  wound  had  been 
greatly  infiltrated  with  blood,  and  doubtless  the  persulphate  of  iron  also. 

Would  it  not  have  been  better  practice  to  have  enlarged  the  wound 
at  once,  and  applied  a  ligature  upon  the  bleeding  vessel  ?  This  ques- 
tion is  asked  by  Dr.  Clendenin,  the  reporter  of  the  case. 

Comments.  —  That  the  femoral  artery  was  struck  by  the  bullet 
in  this  case  there  can  be  no  doubt,  because  no  pulsation  could  be 
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felt  in  the  vessels  below  the  wound  immediately  after  it  was  in- 
flicted. That  the  injury  of  the  artery  was  not  in  the  nature  of  a 
contusion,  is  proved  by  the  fact  that  a  contused  wound  of  the  walls 
of  a  vessel  so  large  as  the  femoral  artery  near  its  origin,  does  not 
completely  arrest  the  flow  of  the  blood  through  it  immediately, 
although  it  may  become  compressed  to  considerable  extent  by 
blood  extravasated  between  the  sheath  and  the  coats  of  the  artery. 
Several  hours  would  seem  to  be  required  for  the  production  of 
complete  occlusion  from  the  operation  of  this  cause  ;  and  several 
days  would  be  required  to  close  the  artery  at  the  place  of  injury, 
by  constriction  or  stricture  effected  through  the  agency  of  the 
inflammatory  process.  That  the  wound  of  the  vessel  did  not 
consist  in  a  partial  division  of  it  is  shown  by  the  circumstance 
that  the  primary  hemorrhage  was  not  troublesome,  for  the  external 
bleeding  which  is  produced  by  the  partial  division  of  a  large  artery 
does  not  cease  spontaneously  until  the  subject  faints,  and  is  brought 
very  low  from  loss  of  blood.  Furthermore,  that  the  wound  sus- 
tained by  the  femoral  artery  consisted  in  a  complete  division  of  it 
Spontaneous  is  rendered  probable  bv  the  circumstance  that  not  unfre- 
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hemorrhage,  quently  large  arteries,  when  severed  by  gunshot  pro- 
jectiles, give  issue  to  but  little  blood  at  the  time  of  injury.  The 
clinical  facts  upon  which  this  statement  is  based  will  be  more  fully 
given  in  the  sequel. 

The  hemorrhage  which  took  place  on  the  sixth  day  was,  no 
doubt,  hastened,  in  respect  to  its  occurrence,  by  the  movements  on 
the  part  of  the  patient  in  going  to  stool.  With  regard  to  the  plan 
of  treatment  required  by  the  case,  my  views  coincide  with  those 
entertained  by  Dr.  Clendenin.  I  believe  that  when  the  hemor- 
rhage occurred  the  wound  should  have  been  enlarged,  and  the 
bleeding  vessel  secured  by  both  proximal  and  distal  ligatures  at  the 
place  of  injury  without  delay. 

This  case  also  serves  to  illustrate  some  of  the  evils  which  may 
Bad  conse-  grow  out  of  the  employment  of  the  persulphate  of  iron 
thee^"off  f°r  tne  arrest  of  hemorrhage,  when  large  arteries  are 
of^npand*  wounded.  In  the  first  place,  this  styptic,  even  when  as- 
pressure.  sisted  by  pressure,  failed  to  control  the  bleeding,  in  con- 
sequence of  which  the  patient  lost  a  much  larger  quantity  of  blood 
than  he  would  have  done  if  the  bleeding  vessel  had  been  promptly 
tied.  Indeed  the  hemorrhage  was  not  permanently  arrested  until 
the  external  iliac  artery  was  ligatured.  Now,  when  we  reflect  that 
in  this  case  the  hemorrhage  was  Very  profuse,  that  it  was  unneces- 
sarily protracted  by  the  employment  of  persulphate  of  iron  and 
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pressure,  which  proved  to  be  agents  insufficient  for  its  arrest,  that 
the  patient  never  rallied  from  the  loss  of  blood,  and  that  in  the  end 
his  death  was  in  reality  produced  by  it,  we  may  be  led  to  think 
that  his  death  should  be  charged  to  persulphate  of  iron.  The  fact 
that,  notwithstanding  his  exhausted  condition,  he  survived  the  op- 
eration of  tying  the  artery  for  seventeen  days,  inclines  us  to  believe 
that  he  would  have  made  a  good  recovery  if  the  wounded  vessel 
had  been  promptly  secured  on  the  old  plan.  This  truth  should 
always  be  borne  in  mind  when  we  are  called  on  to  treat  profuse 
arterial  hemorrhage,  namely,  that  if  we  expect  to  save  our  patient, 
we  have  no  time  at  our  disposal  to  sacrifice  in  experi-  shouidnot 
menting  with  insufficient  agents.  In  the  second  place,  ^1^™' 
the  injection  of  the  persulphate  of  iron  into  the  wound  j^en* insuf" 
changed  the  appearance  of  the  parts  so  much  as  to  ren-  asents- 
der  the  performance  of  the  best  operation  for  the  arrest  of  the 
bleeding  difficult  if  not  impossible.  In  the  third  place,  the  em- 
ployment of  persulphate  of  iron  and  pressure  at  the  wound,  in- 
duced sloughing  of  the  parts  in  that  neighborhood,  which  assisted 
not  a  little  in  destroying  the  patient's  life. 

The  next  case  is  a  very  interesting  one,  wherein  the  femoral 
artery  was  divided  by  a  minie  ball  near  the  middle  of  the  thigh, 
and  the  vessel  was  secured  by  ligature  at  an  early  period. 

CASE  XII.  Gunshot  Wound  of  Thigh  near  its  Middle,  severing  the 
Femoral  Artery  ;  Vessel  tied  both  proximally  and  distaUy  at  End  of  Twen- 
ty-four Hours ;  Secondary  Hemorrhage  Six  Days  after  Injury ;  it  was 
controlled  by  Pressure;  Gangrene;  Death  on  Eleventh  Day;  Autopsy; 
Femoral  Vein  oho  found  to  be  ligated  ;  Distal  Ligature  of  Artery  had  sep- 
arated ;  the  Secondary  Bleeding  occurred  from  the  Distal  Orifice.  —  Chris- 
topher Gross,  private,  Company  K,  6th  Pennsylvania  Cavalry.  Was 
wounded,  May  30,  1864,  near  Mechanicsville,  Va.,  by  a  minie  ball, 
which  entered  the  outer  side  of  his  left  thigh,  near  its  middle,  and  pass- 
ing through  anterior  to  the  bone,  made  its  exit  at  a  point  opposite,  hav- 
ing divided  the  femoral  artery  in  its  course.  It  then  passed  through  his 
right  thigh,  producing  a  flesh  wound  thereof.  The  patient  laid  in  the 
woods  for  the  next  twenty-four  hours,  during  which  time  hemorrhage  oc- 
curred several  times  from  the  internal  wound,  which  he  partially  con- 
trolled by  pressure  with  his  fingers.  The  next  morning,  May  31,  his 
condition  was  discovered,  and  he  was  conveyed  to  the  field  hospital, 
where  the  femoral  artery  was  ligated  both  at  its  proximal  and  distal 
ends.  The  operation  consisted  of  an  incision  eight  inches  in  length. 
At  the  lower  end  of  the  incision  the  sartorius  muscle  was  divided.  June 
4.  Five  days  afterwards  he  was  admitted  to  Stanton  U.  S.  General 
Hospital,  with  the  limb  very  much  swollen,  oedematous,  and  presenting 
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dark  patches  of  extravasated  blood  around  the  groin  ;  pulse  weak ;  coun- 
tenance pale.  Sunday,  June  5.  Hemorrhage  occurred  at  the  wound  of 
operation,  and  was  supposed  to  come  from  the  distal  end  of  the  artery. 
It  was  controlled  by  persulph.  ferri  and  ice.  Only  about  four  ounces  of 
blood  were  lost  During  the  afternoon  of  the  same  day,  hemorrhage 
again  occurred,  which  was  stopped  by  pressure  on  the  femoral  at  the 
point  of  its  passage  over  the  pubis,  and  was  continued  by  means  of  a 
weight.  The  same  treatment  was  continued,  which  consisted  of  free 
stimulation  and  nutrients.  The  constitutional  condition  of  the  patient 
at  this  time  was  very  low.  Pulse  feeble  and  quick,  and  great  pallor  of 
Badconse-  the  surface.  Wednesday  morning,  June  8.  Owing  to  the 
pressure.  sloughing  condition  from  the  pressure  made  by  the  weights, 
they  were  removed.  About  four  o'clock  of  the  same  day,  hemor- 
rhage again  occurred,  which  was  arrested  by  digital  pressure ;  the 
weights  were  again  applied.  He  gradually  sank  and  died  from  exhaus- 
tion, at  five  o'clock,  A.  M.,  June  9.  Autopsy  eight  hours  after  death. 
Limb  very  much  swollen.  Muscles  extensively  infiltrated  with  pus,  ex- 
tending from  the  groin  to  the  knee.  The  femoral  artery  was  found  to 
be  severed  in  the  track  of  the  ball,  about  its  middle.  A  ligature  was 
found  on  the  proximal  portion  about  two  inches  from  its  end.  Another 
ligature  ioas  found  in  the  wound,  which  had  come  away  from  the  distal 
end.  The  distal  portion  of  the  artery  was  pervious.  It  was  therefore  obvious 
that  the  hemorrhage  had  taken  place  from  it,  on  account  of  the  premature 
separation  of  the  ligature.  The  ligature  on  the  proximal  end  was  still 
firm.  The  femoral  vein  was  also  found  ligated.  It  had  a  separate 
thread  upon  it.  For  what  purpose  this  ligature  had  been  applied  is 
unknown.  The  vein  had  not  been  divided  nor  even  wounded  by  the 
projectile.  The  limb  had  begun  to  mortify  prior  to  death. 
All  the  viscera  were  normal. 

Comments.  —  For  the  notes  of  this  case  the  author  is  indebted 
to  Acting  Assistant  Surgeon  Charles  H.  Osborne,  U.  S.  Army. 
The  name  of  the  operator  is  not  known.  The  case  is  placed  on 
record  here  not  so  much  for  the  purpose  of  criticising  the  opera- 
tion that  was  performed,  as  because  it  presents  us  with  an  experi- 
ment made  on  the  living  human  body,  whether  by  accident  or  by 
design  it  matters  not  for  our  present  purpose,  illustrating  the  con- 
Conse-  sequences  of  tying  the  femoral  vein.  Viewed  in  this 
t"iDgCthe°f  light the  case  presents  very  great  interest.  The  hemor- 
femoraiyein.  rnage  from  the  distal  aperture  which  occurred  in  this 
case  appears  to  have  been  largely  promoted  by  the  ligature  which 
had  been  applied  to  the  femoral  vein.  Thus  the  vein  being  dis- 
tended with  blood  below  the  place  of  ligation  would  present  no  in- 
considerable obstacle  to  the  passage  of  the  blood  through  the  capil- 
lary vessels  from  the  ultimate  branches  of  the  arteries  into  the 
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venous  radicles,  and  thus  the  blood  would  naturally  acquire  an  in- 
creased tendency  to  flow  backward  in  the  artery,  and  to  escape 
from  the  distal  aperture  in  the  femoral  artery  into  the  wound. 

Again,  the  ligation  of  the  vein  probably  exerted  considerable 
influence  in  the  production  of  the  wet  gangrene,  for  it  its  effect  in 
appeared  at  so  late  a  period  in  the  history  of  the  case,  gangrene. 
that  it  is  not  probable  that  mortification  would  have  occurred,  if  a 
ligature  had  not  been  applied  to  the  vein.    He  died  on  the  eleventh 
day,  and  gangrene  did  not  appear  till  a  short  time  before  death. 

The  primary  hemorrhage  in  this  case  did  not  prove  immediately 
fatal,  although  a  period  of  twenty-four  hours  elapsed  after  the  pa- 
tient was  wounded  before  he  received  surgical  assistance.  But  it 
is  probable  that,  the  loss  of  blood  which  occurred  during  this  period 
contributed  not  a  little  to  hasten  the  fatal  result,  since  when  he 
was  brought  to  the  general  hospital,  he  was  so  pale  and  feeble 
from  loss  of  blood  that  his  recovery  seemed  to  be  almost  hopeless. 
The  highly  swollen  oedematous  and  suggillated  condition  of  the 
limb,  at  this  time,  would  have  rendered  the  performance  of  any 
additional  surgical  operation  for  the  arrest  of  hemorrhage  difficult 
if  not  impossible.  Amputation  was  entirely  out  of  the  question. 

In  the  next  case,  which  was  an  instance  wherein  the  femoral  ar- 
tery was  severed  by  a  small-arms  projectile  near  the  middle  of  the 
thigh,  the  primary  hemorrhage  was  very  profuse,  and,  although 
the  vessel  was  promptly  tied  on  the  field  of  battle,  the  toss  of 
blood  had  been  so  great  as  to  occasion  death  on  the  next  day.  The 
history  of  said  case  was  contributed  by  Dr.  W.  Clendenin,  late 
Surgeon  U.  S.  Volunteers. 

CASE  XIII.  Gunshot  Wound  of  Thigh  near  its  Middle,  involving  the 
Femoral  Artery  ;  Hemorrhage  very  profuse  ;  Vessel  ligated  on  the  Spot ;  but 
the  Patient  had  lost  so  much  Blood  that  he  died  Twenty-eight  Hours 
afterwards  ;  the  Autopsy  showed  that  the  Femoral  Artery  was  completely 
divided,  and  that  the  Femoral  Vein  was  not  injured.  —  In  a  skirmish  be- 
tween a  squadron  of  the  10th  Tennessee  Mounted  Infantry,  and  Wheel- 
er's Cavalry,  October  1864,  James  O'Neal  received  a  wound  in  the  right 
thigh,  near  the  middle,  on  its  inner  aspect  —  bone  not  implicated.  Pro- 
fuse arterial  hemorrhage  immediately  ensued.  The  soldier  fainted  be- 
fore he  could  be  taken  from  his  horse.  The  regimental  surgeon  was 
present,  and,  assisted  by  the  assistant  surgeon,  immediately  proceeded  to 
ligate  the  femoral  artery.  The  operation  was  well  done.  The  patient 
was  then  carried  on  a  stretcher  five  miles  to  Lavergne  Station,  about 
twelve  miles  from  Nashville,  to  which  place  he  was  brought  on  the  fol- 
lowing clay  by  railway. 

The  loss  of  blood  was  so  great  that  the  patient  died  twenty-eight 
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hours  after  the  ligature  was  applied.  Death  resulted  from  the  loss  of 
blood.  An  examination  of  the  wound  made  after  the  patient's  death, 
disclosed  the  fact  that  the  femoral  artery  was  completely  divided  ;  the  vein 
was  to  all  appearance  uninjured. 

In  the  following  case  of  gunshot  wound  of  the  femoral  artery, 
the  primary  hemorrhage  proved  quickly  fatal.  The  account  of  it 
was  also  contributed  by  Dr.  W.  Clendenin,  late  Surgeon  U.  S. 
Volunteers. 

CASE  XIV.  Gunshot  Wound  of  Femoral  Artery  near  Middle  of  Thigh  ; 
Hemorrhage  very  profuse,  and  Death  occurred  before  the  Patient  could  be 
transported  to  the  Field  Hospital,  a  Distance  of  about  One  Mile.  —  The 
following  case  will  serve  to  illustrate  a  large  class  of  cases  which  every 
military  surgeon  has  met  with  on  the  battle-field. 

Sergeant  French,  4th  U.  S.  Cavalry,  was  struck  by  a  ball  on  the  in- 
ner side  of  the  left  thigh  near  its  middle,  while  the  regiment  was  in  the 
act  of  forming  a  line.  The  bone  was  not  injured.  The  regimental  sur- 
geon was  about  two  hundred  yards  from  the  man  at  the  time  he  was 
wounded,  and  hastened  to  his  assistance.  The  wound  was  bleeding  most 
profusely.  The  blood  was  arterial  and  flowed  per  saltum.  When  taken 
from  his  horse  he  fainted.  The  tourniquet  was  applied,  and  the  bleed- 
ing stanched. 

The  line  was  falling  back,  and  the  wounded  had  to  be  hurriedly  re- 
moved to  the  rear.  The  man  was  ordered  to  the  field  hospital,  about 
one  mile  distant.  An  assistant  surgeon  superintended  the  transfer,  but 
the  patient  died  before  reaching  the  hospital. 

The  surgeon  had  neither  lights  nor  fire,  consequently  ligation  of  the 
artery  on  the  field  of  battle  was  wholly  impossible. 

But  Dr.  J.  C.  Baylor,  of  Norfolk,  Va.,  has  published  a  case  in 
Dr.  Baylor's  which  the  femoral  artery  was  completely  divided  by  a  minie 
ball,  without  consecutive  hemorrhage. 

CASE  XV.  J.  W.  Dinguid,  lieutenant,  artillery  service,  wounded  by 
minie  ball  on  the  1st  of  June,  1864.  Femoral  artery  severed  in  its 
lower  third;  no  consecutive  hemorrhage;  died  June  15,  fourteen  days 
after  injury.  Autopsy.  —  No  effort  at  repair;  gangrene  of  foot  had  com- 
menced ;  the  wound  in  thigh  a  sloughing  mass.1 

Comments.  —  We  have  thus  related  five  cases  in  which  it  is  be- 
o"  leases  lieve(l  that  ^e  femoral  artery  was  severed  by  gunshot 
theWfemorai  projectiles.  In  one  case  that  vessel  was  injured  near 
Poupart's  ligament,  or  in  the  first  part  of  its  course  ;  in 
three  cases  the  wound  was  inflicted  near  the  middle  of 

l  Vide  American  Journal  Medical  Sciences,  Oct  1865,  p.  254. 
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the  thigh ;  and  in  one  case  the  artery  was  divided  in  its  lower 
third. 

In  two  eases  the  primary  hemorrhage  was  either  very  slight  or 
entirely  absent.  In  one  case  it  was  considerable  in  quantity,  and 
in  two  cases  it  was  very  profuse,  and  caused  the  death  of  the  pa- 
tients, although  surgical  assistance  was  near  at  hand  at  the  time  the 
wounds  were  inflicted. 

In  two  cases  secondary  hemorrhage  occurred.  In  one  of  them  it 
was  very  profuse,  and  induced  death  by  exhaustion.  In  the  other 
it  occurred  from  the  distal  orifice,  and  appeared  to  be  connected 
with  a  ligature  which  had  been  applied  to  the  femoral  vein. 

In  two  cases  the  foot  belonging  to  the  injured  limb  was  attacked 
with  gangrene.  In  one  of  them  the  artery  was  severed  in  its  lower 
third,  and  in  the  other  near  the  middle  of  the  thigh,  and  was  com- 
plicated with  ligation  of  the  femoral  vein. 

Every  one  of  these  five  cases  terminated  fatally.     Two  died  of 
primary  hemorrhage,  one  of  exhaustion  following  second-  AH  of  them 
ary  hemorrhage,  one  of  gangrene,  and  one  of  secondary  died< 
hemorrhage  and  gangrene. 

One  of  them  died  before  he  could  be  transported  to  the  field 
hospital,  a  distance  of  about  one  mile,  another  in  twenty-  Duration  of 

.,,  ,  iiii  i  •        the  several 

eight  hours,    another  on  the   eleventh  day,  another  m  cases. 
fourteen  days,  and  the  remaining  one  on  the  twenty-third  day  after 
the  wound  was  inflicted. 

We  will  next  relate  three  cases  in  which  it  is  believed  that  the 
popliteal  artery  was  completely  divided  by  a  small-arms  projectile. 
We  shall  also  make  brief  mention  of  a  fourth  case  belonging  to 
the  same  category.  The  following  case  has  been  contributed  by 
Dr.  W.  Clendenin,  late  Surgeon  U.  S.  Volunteers  :  — 

CASE  XVI.  Gunshot  Wound  of  Popliteal  Artery  ;  Hemorrhage  at  first 
profuse,  but  it  ceased  spontaneously ;  Consecutive  Gangrene  of  Foot  and 
Leg  ;  Amputation  of  Thigh  on  Thirteenth  Day  after  Injury  ;  Recovery.  — 
Samuel  C.  McCreary,  aged  twenty-four  years,  private  100th  Pennsyl- 
vania Volunteers,  was  wounded  at  the  battle  of  Chantilly,  September  1, 
1862,  through  the  popliteal  space  of  the  right  inferior  extremity.  The 
orifice  of  entrance  of  the  ball  was  about  three  inches  above  the  point 
of  insertion  of  the  biceps  flexor,  the  ball  passing  through  that  muscle 
immediately  behind  the  os  femoris,  and  emerging  through  the  hamstring 
muscles  on  the  inside,  chipping  out  a  small  fragment  from  the  inner 
condyle. 

He  lost  a  good  deal  of  blood  while  on  the  field,  but  the  bleeding 
ceased  of  itself.  He  was  carried  in  an  exhausted  state  to  an  old  shanty 
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in  the  vicinity  of  the  battle-ground,  where  he  remained  three  days 
without  food,  excepting  one  army  biscuit.  On  the  fourth  day  he  was 
transferred  to  hospital  (Baptist  Church)  at  Alexandria,  Va.  When 
admitted  to  hospital,  the  patient  was  in  a  very  feeble  condition,  and  had 
an  exsanguined  appearance ;  pulsation  could  not  be  detected  in  either 
branch  of  the  popliteal  artery,  and  the  temperature  of  the  limb  was 
very  perceptibly  lower  than  that  of  the  well  limb.  Every  means  that 
could  be  devised  was  used  to  preserve  the  temperature  of  the  limb,  but 
without  avail ;  the  toes,  at  first  of  a  purplish  hue,  became  black ;  gan- 
grene rapidly  extended  over  the  foot  and  ankle,  and  thence  up  the  leg. 
Amputation  four  inches  above  the  knee-joint  was  performed  by  the  flap 
operation  on  the  13th  of  September,  while  the  patient  was  under  the 
influence  of  chloroform. 

For  nearly  three  weeks  after  the  operation,  the  patient's  life  was 
almost  beyond  the  hope  of  recovery  ;  there  was  almost  total  anorexia  ; 
and  large  bed  sores,  which  formed  about  the  sacrum,  served  to  increase 
the  suffering  and  to  complicate  the  case.  The  patient,  however,  with 
the  aid  of  stimulants,  tonics,  and  nutrients,  together  with  proper  attend- 
ance, recovered  slowly,  and  left  the  hospital  on  the  fourth  day  of  De- 
cember, in  the  care  of  his  father.  Stump  nearly  healed. 

About  one  year  after  the  operation,  the  point  or  centre  of  the  stump 
inflamed,  and  two  small  pieces  of  bone  were  thrown  off.  Patient  did 
not  have  neuralgia  in  the  stump.  Is  now,  January  8th,  1866,  in  good 
health. 

Dr.  cienden-  The  above  is  the  almost  exact  prototype  of  a  case  of  wound  of 
gunshot  °  the  popliteal  artery,  which  occurred  at  the  battle  of  Ghickamauga, 
popliteal  with  similar  treatment  and  results. 

artery. 

It  is  believed  that  in  the  foregoing  case  of  gunshot  wound  of  the 
popliteal  space,  inflicted  in  the  battle  of  Chantilly,  the  popliteal 
artery  was  severed  by  the  projectile,  because  the  hemorrhage,  which 
at  first  was  profuse,  after  a  time  ceased  spontaneously  —  a  circum- 
stance that  in  all  probability  would  not  have  come  to  pass,  if  the 
vessel  had  been  only  partially  divided. 

The  same  remark  doubtless  holds  true  with  regard  to  the  case 
of  wound  of  the  popliteal  artery,  which  is  mentioned  as  having 
occurred  at  the  battle  of  Chickamauga. 

These  then  may  be  fairly  considered  as  cases  of  gunshot  wound, 
involving  the  popliteal  artery  and  severing  it,  which  were  followed 
by  gangrene  of  the  foot  and  leg,  and  on  being  treated  by  amputa- 
tion of  the  thigh  made  good  recoveries. 

CASE  XVII.  Gunshot  Wound  completely  dividing  the  Popliteal  Artery  ; 
Hemorrhage  ceased  spontaneously  ;  followed  in  Four  Days  by  Gangrene  of 
the  Foot  and  Leg  ;  Amputation  of  the  Thigh,  and  Death  by  Exhaustion  on 


GANGRENE   OP  LEG.  59 

the  Fifth  Day  afterwards.  —  Private  James  H.  Dutcher,  Company  M,  2d 
N.  Y.  Heavy  Artillery,  aged  24,  was  admitted  to  the  Stanton  U.  S.  Army 
General  Hospital,  June  4,  1864,  from  the  field.  He  had  been  wounded 
four  days  previously,  May  31,  in  action  near  Cold  Harbor,  Va.,  by  a 
musket-ball  (conical),  which  passed  through  the  left  leg  from  before 
backwards,  just  below  the  knee,  and  involved  the  track  of  the  popliteal 
artery  near  its  termination.  He  was  very  feeble,  and  the  leg  was  gan- 
grenous. He  was  placed  on  supporting  treatment  with  a  view  to  prepare 
him  for  successful  amputation  if  possible. 

June  5.  —  Leg  and  foot  greatly  swelled,  discolored  dark-brown,  pre- 
senting a  gangrenous  appearance,  and  emitting  an  offensive  gangrenous 
odor.  There  are  several  large  blebs  on  the  leg  which  are  filled  with  a 
brownish-colored  serum.  Thigh  much  swelled  and  hot  to  feel.  It  pre- 
sents an  ecchymosed  appearance  throughout  the  greater  part  of  its  sur- 
face. The  swelling  extends  up  to  the  groin.  His  countenance  is  pale 
and  anxious,  his  pulse  is  frequent  and  weak,  he  is  much  debilitated,  and 
expresses  a  strong  desire  to  have  the  limb  amputated.  His  tongue  is 
coated,  and  he  has  little  or  no  desire  for  food.  So  far  as  the  gangrene 
is  concerned,  no  line  of  separation  is  yet  apparent. 

Sulphuric  ether  was  administered  as  an  anaesthetic,  and  the  thigh  am- 
putated by  the  author,  by  the  flap  method,  high  up  in  its  upper  third. 
The  femur  was  sawed  off  three  fourths  of  an  inch  below  the  trochanter 
minor.  An  assistant  compressed  the  femoral  artery  against  the  pubes 
with  his  fingers.  After  forming  the  anterior  flap,  both  the  superficial 
femoral  and  profunda  arteries  were  secured  by  ligature  before  the  pos- 
terior flap  was  cut  out.  The  operation  presented  no  unusual  difficulty. 
It  was,  however,  attended  with  the  loss  of  a  considerable  quantity  of 
blood,  occasioned  mainly  by  the  abnormal  vascularity  of  the  swollen  and 
inflamed  tissues  through  which  the  operation  had  to  be  performed. 

The  shock  of  the  operation  was  very  great.  Reaction  was  established 
with  considerable  difficulty,  and  was  not  complete  till  the  following  day. 
Ordered  him  to  have  a  nourishing  diet,  together  with  ferri  et  potass, 
tart,  and  stimulants  such  as  porter,  ale,  or  wine. 

The  autopsy  of  the  amputated  member  showed  that  the  popliteal  ar- 
tery was  completely  severed  by  the  bullet,  at  its  lower  extremity,  near  where 
it  terminates  in  the  anterior  and  posterior  tibials.  This  lesion  of  the 
popliteal  artery  had  occasioned  the  gangrene  of  the  leg. 

June  6.  —  He  is  feeble,  pale,  and  anaemic. 

June  7.  —  Condition  unchanged ;  pulse  about  ninety,  and  weak. 

June  8.  —  No  improvement ;  stump  in  a  sloughing  condition.  He 
died  at  eleven  o'clock,  p.  M.,  apparently  of  exhaustion.  He  had  obsti- 
nate vomiting  with  hiccough  on  the  last  day  of  his  life. 

This  patient's  death  was  hastened  by  the  fact  that  his  system  was 
contaminated  with  the  decomposing  fluids  which  were  imparted 
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to  it  from  his  gangrenous  leg.     The  truth  is,  that  his  injured  limb 
should  have  been  amputated  during  the  primary  period, 


and  after  that  had  passed  away  it  should  have  been  ex- 


cised as  soon  as  the  spots  of  commencing  gangrene  made  their 
appearance.  No  time  should  have  been  allowed  for  his  system  to 
become  poisoned  by  the  mortified  leg. 

CASE  XVTII.  Gunshot  Wound  of  Left  Knee-joint,  severing  the  Poplit- 
eal Artery  ;  Death  Thirteen  Days  afterwards.  —  W.  D.  Thompson,  pri- 
vate, 5th  Cavalry,  Company  E,  aged  40  years.  Gunshot  wound  (minie) 
of  left  knee-joint,  ball  entering  outer  portion  of  popliteal  space,  travers- 
ing inner  condyle,  and  emerging  at  inner  side  of  joint.  Popliteal  artery 
completely  severed  ;  no  consecutive  hemorrhage  ;  no  effort  at  repair  in 
wound.  "Wounded  May  5th,  died  May  18th,  thirteen  days  after.1  Case 
reported  by  Dr.  J.  C.  Baylor,  of  Norfolk,  Va. 

Comments.  —  We  have  thus  presented  some  account  of  four 
summary  cases  of  gunshot  wound  of  the  popliteal  artery,  in  which 
^itou'ar-  tnat  vessel  was  severed  by  the  projectile.  In  all  of  them 
tery  cases.  fa&  klee(Jing  ceased  spontaneously.  In  three  of  them 
consecutive  gangrene  of  the  foot  and  leg  occurred.  In  the  remain- 
ing case  it  is  not  stated  whether  mortification  took  place.  Now, 
proceeding  on  the  hypothesis  that  the  last  case  was  not  gangrenous, 
it  certainly  affords  a  very  large  proportion  in  which  mortification 
occurred  (75  per  cent.).  For  the  occurrence  of  this  high  ratio  of 
gangrene  in  cases  belonging  to  this  category,  there  is  a  good  reason 
founded  on  the  anatomical  structure  of  the  neighboring  parts. 
The  popliteal  artery  itself  having  been  severed  by  the  projectile,  is  no 
longer  able  to  transmit  the  blood  to  the  parts  below  the  place  of 
injury.  If  these  parts  should  continue  to  be  properly  nourished, 
the  blood  for  that  purpose  must  be  derived  through  the  collateral 
channels.  Now,  in  such  cases,  the  collateral  circulation  must  be 
established  through  the  articular  branches  at  the  knee,  and  they 
are  so  small  in  size  as  to  afford,  at  best,  only  very  inadequate  facil- 
ities for  establishing  the  collateral  circulation.  But,  in  cases  of 
gunshot  wounds  involving  the  popliteal  space  and  the  knee-joint, 
even  these  scanty  facilities  are  still  further  diminished  ;  for  the  in- 
flammation which,  under  such  circumstances,  is  kindled  in  the 
neighboring  parts,  produces  swelling  that  compresses  the  blood- 
vessels, and  thus  tends  to  diminish  the  flow  of  the  blood  through 
the  anastomosing  branches  of  the  popliteal  artery. 

Of  these  four  cases  two  died,  and  two  recovered.    Both  patients 

1  Vide  American  Journal  Medical  Sciences,  Oct.  1865,  p.  254. 
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who  recovered  underwent  amputation  of  the  thigh.     In  one  of 
the  fatal  cases  amputation  was  not  successful,  because  it  Twodjed. 
was  performed  at  too  late  a  period  in  the  progress  of  the  b/ai^to- 
case.  tion- 

Gangrene  follows  gunshot  wounds  of  the  popliteal  artery  with 
so  much  certainty,  that  I  am  inclined  to  believe  primary  ampu- 
tation should  be  practiced  in  such  cases,  because  it  is  the  proce- 
dure which  is  most  likely  to  save  the  patient's  life. 

It  is  next  in  order  to  relate  two  cases  in  which  the  posterior  tibial 
artery  was  severed  by  a  cylindro-conoidal  musket-ball.     In  one  of 
them  the  fibula  was  also  fractured,  but  in  the  other  the  Gunshot 
bone  was  not  injured.     In  both  cases  the  wound  of  the  po8"erior°f 
artery  was  the  principal  injury,  and  in  both  also  trau-  fon'owed'b^ 
matic  gangrene  occurred.    In  both  instances  the  primary   s""1^6116- 
hemorrhage  ceased  spontaneously. 

CASE  XIX.  Gunshot  Wound  through  Calf  of  Right  Leg,  with  Divis- 
ion of  Posterior  Tibial  Artery  ;  Consecutive  Gangrene  of  Leg  commencing 
on  the  Seventh  Day  ;  Amputation  of  Limb  at  Lower  Third  of  Thigh  ;  Death 
Ten  Days  afterwards  from  Pyaemia;  Osteo-myelitis  of  Stump-bone,  Pyar- 
throsis  of  Hip-joint  ;  Thrombosis  of  both  the  Deep  and  the  Superficial  Fem- 
oral Veins,  and  Lobular  Pneumonia  found  at  the  Autopsy.  —  Private 
Conrad  Kogel,  Company  D,  15th  N.  Y.  Heavy  Artillery,  aged  39  years, 
was  admitted  to  the  Stanton  U.  S.  Army  General  Hospital,  June  4th, 
1864.  He  stated  that  he  was  wounded  at  Mechanicsville,  May  30,  by  a 
minie  ball,  which  passed  nearly  transversely  through  the  calf  of  his 
right  leg,  from  without  inward,  and  somewhat  upward. 

At  the  time  of  admission  his  leg  was  very  much  swelled  and  inflamed 
up  to  the  knee.  No  tibial  pulse  could  be  felt  at  the  ankle.  He  also 
had  much  constitutional  disturbance,  and  was  very  restless.  The  ice 
dressing  was  applied  to  his  leg,  and  he  was  placed  upon  the  use  of  nu- 
trients, tonics,  and  stimulants. 

June  5.  —  He  was  no  better. 

June  6.  —  His  leg  was  still  more  swollen,  and  beginning  to  mortify 
in  spots.  His  constitutional  condition  also  was  worse,  and  he  had  irri- 
tative fever  of  a  low  type.  He  was  etherized,  and  the  gangrenous  limb 
was  amputated  at  the  lower  third  of  the  thigh  by  Acting  Assistant  Sur- 
geon Charles  H.  Osborne,  U.  S.  A.,  by  the  circular  method.  The  shock 
was  moderate,  and  he  reacted  promptly.  The  stump  was  left  open  with 
a  view  to  facilitate  the  outflow  of  the  purulent  discharge.  He  was  di- 
rected to  take  the  syrup  ferri  et  potass,  tart,  as  a  tonic.  Examination 
of  the  amputated  member  showed  that  the  posterior  tibial  artery  had 
been  divided  by  the  bullet. 

The  patient  experienced  much  relief  from  the  operation,  and  his  gen- 
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eral  condition  continued  better  until  June  10,  when  the  flaps  began  to 
slough. 

He  then  sank  into  a  typhoid  condition,  his  tongue  became  dry  and 
brown,  and  he  got  diarrhea.  Pulv.  opii  et  bismuthii  was  prescribed  for 
his  diarrhoea. 

June  15  (evening). —  He  had  a  pyaemic  chill,  after  which  he  sweat 
profusely.  He  also  complained  of  pain  in  his  right  wrist,  which  was 
swelled  and  tender  (pyarthrosis).  Ordered  quiniae  sulph.  in  full  doses, 
and  free  stimulation  with  alcoholics. 

June  16.  — He  had  two  rigors.  The  sweats  continued.  His  coun- 
tenance had  become  sallow.  He  was  delirious.  He  sank  and  died  in 
the  evening. 

Autopsy  eighteen  hours  after  death :  cadaver  emaciated ;  right  arm 
swelled ;  right  wrist  ecchymosed  ;  stump  sloughy  ;  end  of  stump-bone 
denuded  of  periosteum ;  marrow  at  end  of  stump-bone  dark-green  in  color 
and  gangrenous  ;  above  this  part  the  marrow  was  red  in  color  and  carni- 
jied ;  the  cancellous  structure  of  the  head  of  the  stump-bone,  and  in- 
deed of  the  whole  epiphysis,  was  congested  (hyperaemic),  especially  in 
spots  ;  the  hip -joint  was  full  of  thin,  whey-like,  purulent  matter  ;  the  caput 
femoris  was  denuded  of  cartilage,  but  the  acetabulum  was  not ;  both  the 
superficial  and  the  deep  (profunda)  femoral  veins  were  fitted  with  coagu- 
lated blood  (thrombosed)  ;  the  thrombosis  terminated  at  the  commencement 
of  the  external  iliac  vein. 

Patches  of  lobular  pneumonia,  of  recent  occurrence  and  red  in  color, 
were  found  in  the  lower  lobe  of  both  lungs.  The  pericardium  con- 
tained a  moderate  amount  of  serum,  having  a  pale,  reddish -yellow  color. 
The  right  ventricle  contained  a  large  coagulum,  and  the  left  ventricle  a 
small  one.  The  spleen  was  somewhat  enlarged  and  very  soft.  Liver  nor- 
mal. Left  kidney  normal.  Right  kidney  a  little  larger  than  the  left 
and  softened. 

Comments.  —  This  case  possesses  very  great  interest  on  account 
of  the  pathological  lesions  which  followed  the  wounding  of  the  pos- 
terior tibial  artery.  In  the  first  place  there  was  consecutive  gan- 
grene of  the  foot  and  leg,  and  the  thigh  was  amputated  because  of  it. 
In  the  second  place  acute  osteo-myelitis  occurred  in  the  stump-bone. 
In  the  third  place  pyarthrosis  of  the  hip  and  wrist  supervened.  In 
the  fourth  place  the  symptoms  ofpycemia  were  developed,  of  which 
he  died.  At  the  autopsy  both  the  deep  and  the  superficial  femoral 
veins  were  found  to  be  thrombosed^  or  filled  with  coagulated  blood, 
patches  of  lobular  pneumonia  of  recent  occurrence  were  found  in 
the  lower  lobe  of  each  lung,  the  spleen  was  somewhat  enlarged 
and  very  soft,  and  the  pericardium  contained  a  moderate  amount 
of  serum,  having  a  light  reddish-yellow  color. 
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Thus,  we  have  clearly  placed  before  us  the  consequences  of  a 
gunshot  flesh-wound  of  the  leg,  severing  the  posterior  tibial  arteiy, 
namely,  traumatic  gangrene,  together  with  the  pathological  condi- 
tions which  followed  amputation,  performed  on  account  of  the  gan- 
grene, namely,  osteo-myelitis  of  the  stump,  pyarthrosis  of  the  hip 
and  wrist,  thrombosis  of  the  thigh-veins,  and  various  lesions  of  the 
viscera,  which  are  connected  with  the  pyaemic  process. 

CASE  XX.  Gunshot  Wound  of  Left  Leg,  with  Division  of  Posterior 
Tibial  Artery  in  Upper  Part  of  its  Course,  and  Fracture  of  Fibula  ;  Con- 
secutive Gangrene  of  Leg  ;  Death  on  the  Tenth  Day  after  the  Wound  was 
inflicted.  —  Lieut.-col.  W.  G.  Delaney,  a  prisoner  of  war,  was  admitted 
to  the  Stan  ton  U.  S.  Army  General  Hospital,  September  25, 1863,  hav- 
ing been  wounded  and  captured  on  the  23d,  two  days  previously.  A 
conical  musket-ball  penetrated  his  left  leg,  on  its  outer  side,  about  two 
inches  below  the  head  of  the  fibula,  and  after  fracturing  that  bone  with 
comminution,  passed  through  the  limb  in  such  a  way  as  to  cross  the 
track  of  the  posterior  tibial  artery  a  short  distance  below  its  origin.  It 
is  stated  that  there  was  considerable  hemorrhage  immediately  after  the 
wound  was  inflicted,  but  it  ceased  spontaneously,  and  did  not  return. 

When  admitted  to  hospital,  the  attending  surgeon  reports  that  the 
patient  had  considerable  fever  of  an  irritative  type,  that  there  was  some 
cedematous  swelling  of  the  leg  below  the  wound,  and  that  no  pulsation 
could  be  detected  in  the  posterior  tibial  artery  at  the  ankle.  Afterwards 
the  swelling  and  oedema  of  the  leg  increased,  the  limb  became  gan- 
grenous, and  he  died,  October  2d.  When  death  took  place  his  leg  was 
swelled  to  twice  its  natural  size,  and  presented  a  dark-brown  mottled 
appearance.  No  line  of  separation  was  formed.  After  the  symptoms 
of  gangrene  revealed  themselves,  his  general  condition  was  not  such,  at 
any  time,  as  to  warrant  the  performance  of  amputation. 

The  autopsy  showed  that  the  fibula  had  been  fractured  with  consider- 
able comminution,  and  that  the  posterior  tibial  artery  had  been  completely 
divided  by  the  bullet,  about  an  inch  below  its  origin  at  the  bifurcation  of  the 
popliteal. 

Comments.  —  Gunshot  wounds  of  the  middle  and  upper  thirds 
of  the  leg,  which,  at  the  same  time,  sever  the  posterior  Gunshot 
tibial  artery,  almost  always  produce  gangrene  of  the  parts  middle  and 
situated  below  the  place  of  injury.     The  reasons  for  this  of  i«g,  which 
occurrence  are  twofold.    In  the  first  place  by  the  division  posterior 
of  the  artery  the  parts  are  deprived  of  the  supply  of  blood  ge1 
which  they  have  been  accustomed  to  derive  from  that  ^ 
source.    In  the  second  place  gunshot  wounds  passing  through  the 
fleshy  portion  of  the  leg  are  usually  accompanied  by  a  great  deal 
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of  inflammatory  swelling,  and  this  is  more  especially  the  case  if,  at 
the  same  time,  one  or  more  of  the  bones  be  injured  by  the  projectile. 
Now  this  inflammatory  swelling  is  produced  in  the  parts  which  are 
situated  within  the  deep  fascia  of  the  leg,  as  well  as  in  those  which 
are  situated  on  the  outside  of  it.  The  effect  of  the  tumefaction  be- 
neath the  fascia  is  to  prevent  the  establishment  of  the  collateral 
circulation,  and,  as  it  were,  to  strangle  the  circulation  of  the  blood 
in  the  small  vessels.  The  consequence  is  that  the  parts  situated 
below  the  place  of  injury  do  not  receive  sufficient  blood  to  keep 
them  alive,  and  then  they  fall  into  a  state  of  dry  gangrene  of 
necessity. 

Gunshot  wounds  of  the  leg  which  sever  the  posterior  tibial  ar- 
tery, the  bone  being  at  the  same  time  injured  by  the  projectile,  are 
so  certain  to  be  followed  by  gangrene,  that  in  my  opinion  'primary 
amputation  ought  always  to  be  practiced  in  such  cases.  But  if 
from  any  cause  the  primary  period  has  been  allowed  to  pass  away 
without  operating,  the  excision  of  the  limb  should  not  be  delayed 
at  all  after  the  spots  of  commencing  gangrene  have  made  their  ap- 
pearance. 

We  shall  now  proceed  to  relate  three  cases  in  which  the  axillary 
Gunshot  artery  was  probably  severed  by  small-arms  projectiles.  We 
TitHnglxu-  shall  also  refer  to  another  important  case  belonging  to  the 
iary  artery.  same  category.  Of  these  four  instances  of  gunshot  divis- 
ion of  the  axillary  artery,  three  occurred  during  our  War  of  the 
Rebellion. 

CASE  XXI.  Axillary  Artery  wounded  by  a  Rifle-batt  (conical)  ;  Hem- 
orrhage ceased  spontaneously ;  Recovery  without  Suppuration  ;  reported 
by  Dr.  James  M.  Holloway,  in  the  "  American  Journal  of  Medical 
Sciences,"  October  1865,  pp.  352,  353.  —  Claude  H.  Dinkins,  corporal 
Light  Artillery,  aged  31  years,  merchant,  health  good,  wounded  July  18, 
1864,  near  Petersburg,  by  a  sharp-shooter.  Gunshot  wound  (small 
minie  ball,  which,  after  striking  him,  wounded  his  companion)  through 
the  left  shoulder ;  ball  entering  behind  on  a  line  with  and  about  two 
inches  to  the  right  of  the  axillary  crease,  made  its  exit  in  front  about 
one  inch  above  the  anterior  angle  of  the  axilla.  A  note  from  Dr.  W. 
M.  Nash,  who  saw  the  patient  in  camp  a  short  time  after  receipt  of 
wound,  is  as  follows :  "  The  axillary  nerves  are  seriously  injured,  and 
indeed  the  artery  does  not  seem  to  have  escaped,  though  no  hemorrhage 
has  occurred  ;  the  impulse  in  the  radial  artery  is  very  slight.  July  20th, 
near  Petersburg." 

July  23.  —  I  saw  the  patient  for  the  first  time  this  morning;  he 
states  that  he  has  felt  the  pulse  at  the  wrist  occasionally,  and  that  at 
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such  times  he  experiences  a  sense  of  fullness,  as  if  the  arm  was  filling 
with  blood.  He  states  also  that  Dr.  Palmer,  of  Florida,  has  examined 
him  frequently  since  admission,  and  thought  he  could  detect  pulsation 
at  the  wrist.  Sensation  perfect  in  hand  and  arm,  excepting  numbness 
in  the  thumb.  The  wounds  of  entrance  and  exit  are  closed  by  clots  ;  no 
discharge  ;  no  evidence  of  inflammation  ;  complains  of  occasional  pain 
in  the  hand.  Removed  to  a  tent  and  ordered  moist  dressings  and  rest 
in  recumbent  posture. 

July  24.  —  Rested  well  under  influence  of  morphia.  /  can  discover 
no  pulse  at  the  wrist,  nor  at  any  point  along  the  course  of  the  vessel  below 
the  seat  of  injury.  Arm  cool,  pain  not  distressing ;  wound  still  dry,  and 
clots  undisturbed.  Dr.  J.  B.  Gaston,  of  Alabama,  thinks  he  can  discover 
a  feeble  pulse  at  the  wrist. 

July  25.  —  Suffering  from  nervous  twitchings  in  arm  and  shoulder, 
which  he  mitigates  by  bathing  the  parts  in  cold  water ;  clots  dissolving  ; 
no  sign  of  pus. 

August  4.  —  No  change  of  interest  has  occurred  since  last  note,  the 
case  progressing  favorably  ;  no  pulse  at  wrist,  nor  discharge  of  pus  from 
the  wounds,  which  are  now  closed  by  scab  ;  suffers  at  times  with  severe 
pain  throughout  the  limb,  or,  as  he  describes  it,  "  along  the  course  of 
the  nerves." 

August  13.  —  Furloughed,  to  proceed  by  easy  stages  to  his  home. 
Has  not  experienced  an  unpleasant  symptom,  excepting  pain  in  the 
limb.  The  wound  has  healed  throughout  its  whole  tract  by  McCartney's 
"  modeling  process,"  except  at  the  orifice  of  exit,  where,  on  the  12th,  a 
small  quantity  (only  a  few  drops)  of  pus  formed  after  the  scab  had  been 
removed  through  carelessness  of  the  nurse.  Pulsation  below  the  seat  of 
injury  was  not  felt  by  myself  at  any  time  during  the  progress  of  the  case, 
though  repeated  examinations  were  made. 

In  the  following  March  I  heard  by  letter  that  Mr.  Dinkins  was  enjoy- 
ing excellent  health,  and  that  the  wounds  were  entirely  healed.  Strength 
and  motion  of  the  limb  somewhat  impaired.  The  long-continued  ab- 
sence of  pulsation  in  the  main  branches  below  the  seat  of  injury  in  thi* 
case,  forms,  in  my  experience,  an  exception  to  the  general  rule. 

Comments.  —  What  was  the  nature  of  the  injury  that  was  in- 
flicted upon  the  axillary  artery  in  this  case  ?  We  can  state  with 
confidence,  at  least,  that  it  did  not  consist  of  partial  division  of  said 
vessel ;  for,  if  such  a  wound  had  been  inflicted,  the  hemorrhage 
would  have  been  very  profuse,  and  followed  either  by  the  death  of 
the  patient,  or  the  formation  of  a  traumatic  aneurism,  unless  the 
artery  had  been  promptly  tied.  Did  the  wound  of  the  vessel  con- 
sist of  a  contusion  of  its  walls  from  being  struck  by  the  projectile 
on  the  one  hand,  or  was  it  completely  divided  on  the  other  ?  It 
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appears  to  me  certain  that  either  the  one  or  the  other  of  these  two 
forms  of  vascular  injury  was  sustained  by  the  axillary  artery  in 
this  case,  but  which  of  them  it  is  impossible  to  say  with  confidence, 
since  the  published  report  is  not  sufficiently  explicit,  and  even  con- 
tains discrepant  statements  upon  the  points  in  the  clinical  history 
which  would  settle  the  question. 

CASE  XXII.  Gunshot  Wound  of  the  Axillary  Artery  (right),  and  Axil- 
lary Plexus  of  Nerves  ;  but  Little  Hemorrhage  ;  Recovery ;  reported  by 
Baron  Larrey. —  General  Dulong  received  a  gunshot  wound  in  the  right 
axilla  in  the  Polish  campaign  of  1807.  The  ball  had  passed  through 
the  tendon  of  the  pectoral  muscle  and  the  plexus  of  nerves,  grazing  the 
shoulder-joint.  Although  there  was  scarcely  any  hemorrhage,  there  was 
good  reason  to  believe  that  the  axillary  artery  had  been  divided.  Some 
years  subsequently  this  officer  called  upon  me  for  my  advice.  I  then 
learned  that,  immediately  upon  the  receipt  of  the  wound,  the  extremity 
had  been  stricken  with  a  paralytic  torpor  and  a  sense  of  the  most  dis- 
tressing coldness,  and  that  no  pulse  could  be  felt  at  the  wrist.  It  had 
been  unwisely  determined  to  try  to  save  the  limb.  The  consequence 
was,  that  the  hand  and  arm  remained  quite  paralyzed,  and  became  so 
atrophied  as  to  resemble  a  part  of  a  mummy  rather  than  a  part  of  a 
living  man.  I  recommended  him  to  submit  to  amputation ;  but  he  would 
not.  His  infirmities  increasing,  he  committed  suicide. 

In  this  case  of  complete  division  of  the  axillary  artery  by  a  gun- 
shot projectile,  it  should  be  observed  that  there  was  scarcely  any 
hemorrhage.  In  the  case  narrated  last  before  it,  the  hemorrhage 
also  was  slight,  for  the  orifices  of  entrance  and  exit  were  plugged  up 
with  coagulated  blood,  which  probably  would  not  have  occurred  if 
the  artery  had  been  only  bruised  by  the  ball.  I  am  therefore  in- 
clined to  believe,  that  in  said  case  (that  of  Dinkins,  No.  XXI.), 
the  axillary  artery  was  completely  divided  by  the  ball. 

CASE  XXIII.  Axillary  Artery  severed  by  a  Gunshot  Projectile  ;  Hemor- 
rhage not  troublesome ;  Consecutive  Gangrene  of  the  Arm  ;  Death  by  Ex- 
haustion Twenty-Jive  Days  after  the  Injury ;  the  Autopsy  verified  the  Di- 
agnosis.—  Private  T.  H.  Hudson,  a  prisoner  of  war,  aged  21,  was  ad- 
mitted to  the  Stanton  U.  S.  Army  General  Hospital,  May  18,  1864.  He 
had  received  two  wounds  from  fire-arms  at  Spottsylvania  Court-house, 
Va.,  May  llth.  One  ball  entered  his  right  hip  near  the  sacrum,  and 
made  its  exit  in  front  near  the  right  groin.  The  other  ball  penetrated 
the  left  shoulder  from  behind,  and  escaped  in  front  a  little  way  below 
the  clavicle. 

On  admission  to  hospital  the  patient's  general  condition  was  good, 
and  his  wounds  looked  well.  It  was  observed  that  he  had  no  radial 
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pulse  on  left  side.  Simple  dressings  were  applied  to  the  wound,  and  he 
was  allowed  a  nourishing  diet. 

May  22.  —  The  wounds  appear  to  be  doing  well,  but  the  left  arm 
has  become  much  swelled  and  dark  in  color.  No  brachial  nor  radial 
pulse  can  be  detected  in  it. 

May  28.  —  The 'gangrene  of  the  arm  is  still  progressing.  The  mor- 
tified tissues  of  the  fore-arm  are  exulcerating.  Prescribed  tinct.  ferri 
muriat.  gtt.  xx.  every  four  hours,  together  with  spts.  frumenti  f.  5vi. 
per  diem. 

June  1.  —  The  gangrene  is  limited  at  middle  of  arm.  The  wounds 
look  well,  but  still  he  is  obviously  failing.  He  is  much  emaciated,  his 
tongue  is  dry,  his  appetite  poor,  and  he  has  some  diarrhoea. 

He  continued  to  sink,  and  died  June  6th,  of  exhaustion. 

At  the  autopsy  the  axillary  artery  was  found  completely  divided  by  the 
bullet,  and  the  ends  had  retracted  from  each  other.  Both  the  proximal  and 
distal  ends  of  the  severed  artery  were  securely  plugged  up.  They  were 
separated  from  each  other  by  a  distance  of  about  two  inches.  The  ax- 
illary vein  and  the  brachial  plexus  of  nerves  were  not  wounded.  The  hem- 
orrhage did  not  prove  troublesome  even  when  the  wound  was  inflicted,  and 
no  bleeding  whatever  occurred  subsequent  to  his  admission  to  general 
hospital. 

Comments.  —  Although  this  patient's  general  condition  did  not 
seem  to  justify  us  in  amputating  his  arm  at  any  time  subsequent  to 
the  occurrence  of  the  gangrene,  because  it  was  so  low,  still,  on  re- 
viewing the  case  now,  I  am  inclined  to  think  that  the  operation 
might  have  improved  his  chance  of  recovery  somewhat,  especially 
if  it  had  been  performed  as  soon  as  the  gangrene  appeared.  While 
making  our  criticisms  upon  the  treatment  of  this  case,  we  should, 
however,  bear  in  mind  that  almost  every  case  of  secondary  ampu- 
tation performed  in  Stanton  Hospital  during  the  months  of  May  and 
June,  1864,  proved  fatal,  and  it  is  highly  probable  that  this  fact 
exerted  no  small  degree  of  influence  for  inducing  us  to  postpone 
the  amputation  of  this  man's  gangrenous  arm. 

In  this  case,  the  hemorrhage  did  not  prove  troublesome  even 
when  the  wound  was  inflicted,  and  it  did  not  return  afterwards. 
It  should  be  observed  in  this  connection  that,  at  the  autopsy,  the 
artery  was  ascertained  to  have  been  severed  by  the  bullet,  and  the 
ends  of  the  divided  vessel  were  found  retracted  and  separated  from 
each  other  to  a  distance  of  about  two  inches.  I  have  witnessed 
the  same  phenomenon  of  retraction  and  separation  in  another  case, 
wherein  the  axillary  artery  had  been  severed  by  a  carbine  shot, 
and  which  will  be  related  in  the  chapter  on  traumatic  aneurism.1 
i  Vide  Case  of  Captain  Jordan,  No.  XXXVII. 
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In  the  case  last  mentioned,  the  primary  hemorrhage  also  did  not 
prove  troublesome,  and  quickly  ceased  without  assistance.  But  this 
immunity  from  destructive  primary  hemorrhage,  in  cases  of  gun- 
shot wounds  which  penetrate  the  calibre  of  the  axillary  artery, 
does  not  obtain  unless  the  vessel  happens  to  be  completely  divided 
by  the  bullet.  If  it  be  only  partially  divided,  the  bleeding  will  be 
very  profuse,  and  will  be  likely  to  prove  fatal  unless  it  is  arrested 
by  surgical  assistance,  or  by  some  fortuitous  circumstance.  In 
Case  No.  VIII.,  that  of  Wm.  Hall,  the  axillary  artery  was  divided 
about  half-way  through  by  the  projectile.  The  hemorrhage  was 
excessive,  and  it  is  said  that  he  lost  a  bucketful  of  blood  before  he 
reached  the  hospital.  On  his  admission  there  he  was  in  a  state  of 
syncope,  and  could  not  speak.  It  should  also  be  remembered  that, 
in  this  case,  the  track  of  the  wound  in  the  parts  exterior  to  the 
vessel  was,  to  a  certain  extent,  plugged  up  with  pieces  of  clothing 
which  had  been  carried  forward  into  the  wound  by  the  bullet.  It 
is  not  difficult  to  conceive  what  would  have  happened  to  this  pa- 
tient if  no  obstruction  to  the  escape  of  blood  had  existed  in  any 
part  of  the  wound.  The  contrast  between  the  amount  of  blood 
which  is  lost  by  hemorrhage  in  cases  of  partial  division  of  the  axil- 
lary artery  by  gunshot  projectiles,  on  the  one  hand,  and  complete 
division  of  that  vessel  by  the  same  means  on  the  other,  is  very 
striking.  Of  the  four  cases  of  gunshot  wounds  which  severed  the 
axillary  artery,  that  we  have  just  related  or  referred  to,  two  exhib- 
ited scarcely  any  bleeding,  in  one  the  hemorrage  did  not  prove 
troublesome,  and  in  the  other  it  ceased  spontaneously  after  a  single 
though  copious  gush  of  blood.  We  therefore  say  that,  notwith- 
standing the  large  size  of  the  axillary  artery,  and  its  nearness  to  the 
great  centre  of  the  circulation  in  respect  to  situation,  the  primary 
Primary  hemorrhage  from  gunshot  wounds  which  divide  it  com- 
^^iiy8^  pletely,  generally  does  not  prove  fatal,  and  but  seldom 
fa°tlip£here  proves  even  troublesome.  As  already  stated,  if  this  ves- 
focoampiewiy  sel  is  but  partly  divided  by  the  ball,  the  primary  hemor- 
rhage will  either  be  fatal  or  place  the  patient's  life  in 
great  peril. 

The  case  last  related  also  appears  to  me  interesting  in  another 
respect,  namely,  the  consecutive  gangrene  of  the  fore-arm  and  arm. 
If  the  vessel  had  been  only  bruised,  I  can  readily  perceive  how 
embolism  might  have  occurred  in  the  extremity,  and  might  have 
also  produced  mortification  of  it.  But  the  artery  was  completely 
divided  by  the  projectile,  and  its  ends  were  widely  separated  from 
each  other.  The  wound  gave  but  little  trouble.  The  vascular 
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connections  at  the  shoulder  and  axilla  between  the  subclavian  and 
axillary  arteries  above,  and  the  brachial  artery  below,  are  very 
abundant  and  intimate,  and  generally  permit  the  establishment  of 
the  collateral  circulation  with  great  readiness.  Now,  in  this  case, 
when  the  axillary  artery  was  severed,  and  the  supply  of  blood  to 
the  extremity  through  that  tube  was  suddenly  stopped,  I  cannot 
perceive  any  good  reason  why  the  collateral  circulation  did  not 
send  forward  a  sufficient  supply  of  blood  to  the  extremity,  at  least, 
to  maintain  its  vitality,  and  to  prevent  it  from  becoming  gangrenous. 

Of  the  four  cases  wherein  the  axillary  artery  was  divided  by 
gunshot  projectiles,  that  have  been  either  related  or  al-  gummary  of 
luded  to,  two  recovered,  and  two  died.     In  one  case  the   whTchlnt ln 
fatal  result  was  produced  by  consecutive  gangrene,  and  ^r" wasar" 
in  the  other  a  traumatic  aneurism  occurred  which  ulti-  ^v^hotby 
mately  destroyed  the  patient.     In  both  instances  of  re-  Pr°JectUes- 
covery  no  operative  procedure  was  required.     In  all  of  them  the 
primary  hemorrhage  ceased  spontaneously. 

We  shall  next  relate  three  cases  in  which  the  brachial  artery 
was  severed  by  small-arms  missiles.   All  of  them  occurred  Gunshot 
in  the  late  War  of  the  Rebellion.    The  following  case  was  viding  the 
contributed  by  Dr.  W.  Clendenin,  late  Surgeon  U.   S.   tery. 
Volunteers. 

CASE  XXIV.  Gunshot  Wound  of  Arm  severing  Brachial  Artery  and 
fracturing  Humerus  ;  at  first  Hemorrhage  was  profuse,  but  soon  it  ceased 
spontaneously;  Amputation;  Recovery.  —  Sergeant  Trimble,  aged  21, 
Company  A,  3d  Kentucky  Volunteers,  was  wounded  (by  a  minie  ball) 
on  the  picket  line  near  Dallas,  Ga.,  June  15,  1864.  The  ball  struck 
the  left  arm  near  the  junction  of  the  upper  with  the  middle  third,  sev- 
ering completely  the  artery,  and  shattering  the  humerus  for  four  inches  ; 
for  a  moment  or  two  hemorrhage  was  profuse,  but  it  ceased  spontane- 
ously. In  consultation  it  was  decided  to  amputate  the  arm,  which  was 
performed  at  once  (ant.  post,  flap.),  i.  e.,  about  four  hours  after  the 
wound  was  received,  about  two  inches  below  the  head  of  the  humerus. 
The  patient  was  doing  well  next  day,  but  was  weak  from  the  loss  of 
blood.  In  the  afternoon  orders  came  for  a  hurried  move  of  the  hospi- 
tal ;  the  patient  was  hauled  fifteen  miles  to  Acworth,  Ga.  The  stump 
had  not  been  dressed  for  two  days  and  a  half,  and  when  the  dressings 
were  removed  the  stump  was  found  to  be  full  of  maggots.  The  flaps 
were  adherent  at  some  points  anteriorly.  The  stump  was  finally  cleaned ; 
the  patient  was  very  feeble,  and  had  no  appetite.  Prescribed  whiskey 
with  tinct.  ferri  chloridi.  On  the  eighth  day  after  the  operation  the 
patient  was  transferred  to  Chattanooga,  and  thence  to  Nashville,  by 
railroad.  While  in  hospital  in  Nashville,  gangrene  attacked  the  stump, 
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the  patient  became  very  much  emaciated,  but  he  ultimately  recovered, 
and  six  months  afterwards  he  was  in  the  enjoyment  of  good  health. 

The  next  example  was  also  contributed  by  Dr.  W.  Clendenin, 
late  Surgeon  U.  S.  Volunteers. 

CASE  XXV.  Gunshot  Wound  of  Right  Arm  severing  the  Brachial  Ar- 
tery ;  no  Hemorrhage  except  a  slight  Capillary  Oozing ;  Recovery.  — 
John  Brenan,  Major  of  the  3d  Kentucky  Volunteers,  aged  26,  was 
wounded  on  the  27th  of  June,  1864,  at  Kenesaw  Mountain,  Ga.  The 
ball  (conical)  passed  through  the  anterior  and  inner  aspect  of  the  right 
arm,  and  directly  across  the  course  of  the  brachial  artery.  When  he 
was  brought  to  the  field  hospital  there  was  no  perceptible  pulsation  at 
the  wrist.  Sensation  and  motion  were  impaired.  There  had  been  no 
hemorrhage  excepting  slight  capillary  oozing.  The  pulsation  of  the  ar- 
tery could  not  be  detected  by  passing  the  finger  into  the  wound.  The 
shock  was  very  great,  with  tendency  to  syncope.  The  ordinary  lint  and 
water  dressings  were  applied,  and  precautions  taken  to  preserve  the 
temperature  of  the  wounded  extremity.  Specific  directions  were  given 
to  a  nurse  to  be  on  the  look-out  for  hemorrhage,  and  to  compress  the 
artery  above  the  wound  in  case  it  occurred.  But  no  bleeding  ever  took 
place.  The  temperature  of  the  hand  remained  for  some  time  very  per- 
ceptibly lower  than  normal.  For  more  than  a  month  pulsation  in  the 
radial  artery  could  not  be  felt  at  all,  but  it  gradually  became  more  and 
more  appreciable. 

Six  months  after  the  infliction  of  the  wound  I  met  the  major,  and  on 
examination  found  the  volume  of  the  pulse  of  the  wounded  arm  much 
increased,  but  it  was  not  equal  to  that  of  the  other  arm,  and  partial 
paralysis  continued ;  but  the  sensation  and  uses  of  the  hand  and  fore- 
arm were  improving.  General  health  good ;  wound  entirely  healed. 

CASK  XXVI.  Secondary  Hemorrhage  from  the  Brachial  Artery, 
which  had  been  severed  by  a  Musket-ball  Eighteen  Days  previously ;  ar- 
rested by  the  Application  of  Ligatures  to  both  Ends  of  the  Artery  at  the 
Seat  of  Injury  ;  Death  Thirty-nine  Days  afterwards  from  Pycemic  Pneu- 
monia ;  Visceral  Abscesses  in  Lungs  and  Liver  found  at  the  Autopsy. — 
Private  Warren  J.  Beverley,  Company  C,  17th  Maine  Volunteers,  aged 
27  years,  was  admitted  to  the  Stanton  U.  S.  Army  General  Hospital, 
May  23,  1864,  on  account  of  secondary  hemorrhage  from  a  gunshot 
wound  of  his  right  arm,  with  which  he  had  been  attacked  in  the  streets 
of  Washington  while  on  his  way  homeward  on  furlough.  He  stated 
that  he  was  wounded  in  the  battle  of  the  Wilderness,  May  5th.  A 
musket-ball  penetrated  his  right  arm  just  above  the  flexure  of  the  el- 
bow, and  passing  behind  the  biceps  muscle,  escaped  on  the  inner  side 
of  the  limb.  Pressure  was  applied  at  the  seat  of  the  injury,  and  it  ar- 
rested the  bleeding. 
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On  the  24th,  however,  the  hemorrhage  returned  in  the  evening,  and 
it  was  then  discovered  that  the  flow  of  blood  proceeded  from  the  bra- 
chial  artery.  It  was  then  resolved  to  tie  the  artery  at  the  place  of  injury, 
which  was  accomplished  without  much  difficulty  by  making  an  incision 
about  six  inches  in  length  along  the  inner  border  of  the  biceps  muscle. 
The  brachial  artery  was  found  completely  divided  by  the  projectile. 
Both  the  proximal  and  the  distal  ends  of  it  were  then  secured  by  lig- 
ature. He  lost  in  all  about  sixteen  ounces  of  blood.  The  hemorrhage 
did  not  return  after  the  operation,  which  was  performed  by  Assistant 
Surgeon  G.  A.  Mursick,  U.  S.  Volunteers. 

May  26. —  A  slight  recurrent  radial  pulse  can  now  be  felt  at  the  wrist. 

June  3.  —  Fore-arm  has  become  swollen  ;  an  abscess  has  formed  in 
the  wrist ;  incised  it. 

June  4.  —  An  abscess  has  formed  in  the  end  of  the  middle  and  ring 
fingers,  respectively ;  incised  them. 

June  16.  —  The  wound  of  operation  has  healed,  but  purulent  mat- 
ter has  burrowed  among  the  muscles  of  the  fore-arm.  An  incision 
about  six  inches  long  was  therefore  made  on  the  outer  side  of  the  fore- 
arm for  the  purpose  of  discharging  the  imprisoned  matter  and  prevent- 
ing further  burrowing. 

June  25.  —  Suppuration  in  the  fore-arm  profuse,  and  his  strength  is 
also  failing.  His  appetite  is  poor,  and  he  has  had  diarrhoea  with  black 
watery  evacuations. 

June  30.  —  He  has  pyaemia. 

July  2.  —  He  died  of  pyaemic  pneumonia. 

The  autopsy  showed  the  right  lung  to  be  inflamed,  and  likewise  the 
seat  of  several  superficial  abscesses.  The  liver  was  enlarged,  pale-yel- 
low in  color,  softened,  and  contained  an  abscess  about  the  size  of  an 
almond.  The  spleen  was  somewhat  softer  than  natural.  The  kidneys 
were  one  fourth  larger  than  the  normal  size,  mottled,  and  very  pale  in 
color.  Their  cortical  substance  was  one  third  thicker  than  it  should  be, 
and  was  slightly  granular.  The  post-mortem  urine  found  in  the  bladder 
contained  albumen. 

Comments.  —  In  this  case,  pressure  applied  at  the  seat  of  the  in- 
jury arrested  the  secondary  bleeding  for  the  time  being,  but  failed 
to  control  it  permanently.  On  the  next  day  the  hemorrhage  re- 
turned in  the  evening.  No  further  time  was  lost  in  fruitless  at- 
tempts to  cure  the  tendency  on  the  part  of  the  brachial  artery  to 
bleed,  by  pressure.  The  vessel  was  promptly  secured  by  ligature 
at  the  place  of  injury.  Both  the  proximal  and  distal  ends  of  the 
divided  artery  were  tied.  The  hemorrhage  was  immediately  ar- 
rested, and  afterwards  did  not  return.  The  operation  proved  suc- 
cessful in  arresting  the  hemorrhage  permanently,  although  the 
patient  died  thirty-nine  days  after  its  performance  of  pyaemia,  or 
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as  the  record  states,  of  pyaemic  pneumonia.  On  making  an  au- 
topsy, visceral  abscesses  .were  found  in  the  lungs  and  liver,  the 
spleen  was  discovered  to  be  softened,  the  kidneys  enlarged,  mot- 
tled, pale,  and  somewhat  granular,  and  the  post-mortem  urine  was 
found  to  contain  albumen,  on  testing  it  with  heat  and  nitric  acid. 

Of  the  three  cases  of  gunshot  wound  involving  the  brachial  ar- 
ary  of  tery,  and  completely  dividing  it,  the  primary  hemorrhage 
did  not  prove  to  be  excessive  in  a  single  instance.  In  one 
te?y  ww&r  case  the  bleeding  at  first  was  profuse,  but  it  soon  ceased 
gunshot by  spontaneously.  The  humerus  having  also  been  exten- 
lles'  sively  shattered  by  the  projectile  which  severed  the  artery, 
the  arm  was  amputated,  and  the  patient  ultimately  recovered  com- 
pletely, notwithstanding  the  unfavorable  circumstances  under  which 
the  after  treatment  was  conducted  during  a  critical  period  in  the 
clinical  history  of  the  case.  In  another  case  there  was  no  primary 
hemorrhage  whatever,  aside  from  a  slight  capillary  oozing.  No 
secondary  bleeding  occurred,  no  operation  was  performed,  and 
the  patient  recovered  without  the  occurrence  of  any  accident  or 
any  untoward  event.  In  the  third  case  the  primary  hemorrhage 
was  so  inconsiderable  as  not  to  be  deemed  of  sufficient  importance 
to  require  special  mention.  No  operative  procedure  was  demanded 
for  its  suppression.  On  the  18th  day,  however,  secondary  hemor- 
rhage occurred.  It  was  arrested  by  pressure  applied  to  the  place 
of  injury,  but  returned  on  the  following  day.  The  bleeding  vessel 
was  then  secured  by  two  ligatures,  of  which  the  one  was  applied  on 
the  proximal,  and  the  other  on  the  distal  side  of  the  wound.  The 
operation  was  successful  in  arresting  the  hemorrhage  permanently, 
but  the  patient  died  thirty-nine  days  afterwards  of  pyaemia. 

Of  these  three  cases  of  gunshot  wound,  involving  the  brachial 
artery  and  severing  it,  one  died  and  two  recovered.  In  the  fatal 
case,  that  result,  as  already  stated,  should  be  ascribed  to  the  occur- 
rence of  pyaemia. 

The  following  case  presents  us  with  an  example  of  gunshot  di- 
vision of  the  internal  mammary  artery.  It  was  contributed  by  Dr. 
W.  Clendenin,  late  Surgeon  U.  S.  Volunteers. 

CASE  XXVII.  Gunshot  Wound  of  Chest  severing  the  Internal  Mam- 
mary Artery;  Primary  Hemorrhage  ceased  spontaneously;  Secondary 
Hemorrhage  on  Tenth  Day  >r/iile  Coughing  ;  Patient  supposed  to  be  scor- 
butic ;  Death  from  Exhaustion  on  Twelfth  Day;  Autopsy;  a  Coagulum 
weighing  Eighteen  Ounces  was  found  in  the  Pleural  Cavity. , 
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Company  A,  45th  Illinois  Volunteers,  was  wounded  at  the  battle  of 
Mission  Ridge.  The  ball  struck  the  edge  of  the  sternum  obliquely 
near  its  junction  with  the  cartilage  of  the  fourth  rib,  and  emerged  from 
the  side  of  the  thorax  between  the  third  and  fourth  ribs,  a  little  more 
than  three  inches  external  to  the  orifice  of  entrance  (on  the  left  side). 
The  wound  extended  through  the  parietes  of  the  chest  without  injuring 
the  lung  or  pericardium.  For  two  or  three  minutes  the  hemorrhage 
was  somewhat  profuse,  but  it  ceased  spontaneously ;  the  degree  of  shock 
was  sevei  e.  After  the  hemorrhage  had  ceased,  the  man  was  transferred 
in  an  ambulance  to  hospital  at  Chattanooga. 

For  ten  days  the  case  progressed  favorably  (the  wound  looked  well, 
but  it  was  thought  the  patient  was  scorbutic),  with  every  prospect  of 
recovery  ;  but  while  the  patient  was  in  the  act  of  drinking  water,  cough- 
ing was  excited,  and  hemorrhage  supervened.  Efforts  were  made  by 
the  attending  surgeons  to  arrest  the  bleeding,  by  means  of  styptics, 
compression,  etc.,  but  without  success.  No  attempt  was  made  to  place 
a  ligature  upon  the  vessel.  The  patient  died  from  exhaustion,  on  the 
night  of  the  twelfth  day  after  he  was  wounded.  There  were  no  positive 
evidences  of  internal  hemorrhage. 

Post-mortem  examination  made  twelve  hours  after  death.  A  small 
piece  of  bone  had  been  gouged  out  of  the  edge  of  the  sternum ;  no 
fracture  of  sternum  or  ribs ;  pleura  costalis  cut  through  to  the  extent 
of  nearly  one  inch ;  internal  mammary  artery  severed ;  pleura  pulmo- 
nalis  and  lung  uninjured.  T/ie  pleural  cavity  contained  a  clot  of  blood 
weighing  eighteen  ounces. 

Is  it  not  highly  probable  that  ligature  of  the  internal  mammary  ar- 
tery would  have  saved  the  life  of  the  patient,  as  ligature  of  that  vessel 
was  practicable,  and  the  attending  circumstances  favorable  ? 

Comments.  —  I  believe  that  the  question  raised  above  by  Dr. 
Clendenin,  should  be  answered  affirmatively.  And  why,  let  me 
ask,  was  the  bleeding  vessel  not  searched  for  and  tied  when  the 
secondary  hemorrhage  occurred,  in  this  case  ?  The  reply  to  this 
inquiry  is  contained  in  the  report  of  the  case,  and  is  clothed  in 
these  words :  "  Efforts  were  made  by  the  attending  surgeons  to 
arrest  the  bleeding  by  means  of  styptics,  compression,  etc.,  but 
without  success."  The  truth  of  the  matter  is  that  inefficient  means 
were  employed  for  the  purpose  of  arresting  the  hemorrhage  in  this 
case,  and  the  means  that  might  have  proved  effectual  in  controlling 
it  were  utterly  neglected.  The  only  effect  which  appears  to  have 
been  produced  by  the  use  of  styptics  and  pressure,  was  Disastrous 

111J  ,,  .  ,,        .-in  consequen- 

to  cause  the  blood  to  now  internally  instead  or  exter-  cesofstyp- 
nally,  and  thus  to  accumulate  in  the  pleural  cavity.     At  pressure. 
the  same  time  the  secondary  hemorrhage  must  have  been  profuse,  for 
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it  made  its  appearance  on  the  tenth  day,  the  patient  died  on  the 
night  of  the  twelfth,  and,  on  making  an  autopsy,  a  coagulum  weigh- 
ing eighteen  ounces  was  found  in  the  pleural  cavity.  It  would 
have  been  well  for  this  patient  if  such  agents  for  the  relief  of  sec- 
ondary hemorrhage,  arterial  in  character,  as  styptics  and  pressure, 
had  never  been  heard  of,  for  then  the  attending  surgeons  would 
have  been  compelled  to  search  for  and  tie  the  bleeding  vessel,  and 
thus  his  life  would,  in  all  probability,  have  been  saved.  It  seems 
to  me  passing  strange,  that  the  relation  in  which  the  employment 
of  styptics  and  compression  stands  to  the  employment  of  the 
ligature  for  the  arrest  of  secondary  hemorrhage,  arterial  in  char- 
acter, especially  if  it  be  profuse,  should  ever  be  overlooked  by 
the  surgeon.  The  reader  must  pardon  me  for  stating  in  this  place 
what  I  believe  that  relation  to  be,  namely,  the  former  should  never 
be  employed  for  the  arrest  of  profuse  secondary  arterial  hemor- 
rhage, unless  the  ligature  has  failed  to  control  the  bleeding,  or, 
from  some  inherent  reason,  cannot  be  applied  with  safety  to  the 
patient.  Styptics  and  pressure  should  be  used  for  the  arrest  of 
that  form  of  hemorrhage,  not  from  choice,  but  as  remedies  of  ex- 
pediency and  of  last  resort. 

A  single  remark  should  be  made  with  regard  to  the  primary 
hemorrhage  which  occurred  in  the  foregoing  case.  Although  it 
was  rather  profuse,  for  two  or  three  minutes,  it  ceased  spontane- 
ously, because  the  vessel  from  which  it  came  (the  internal  mam- 
mary artery)  had  been  completely  divided  by  the  projectile,  and 
thus  was  in  a  condition  to  permit  occlusion  of  the  bleeding  orifice 
to  spontaneously  occur. 

The  next  case  is  very  interesting,  instructive,  and  important. 
In  it  the  external  carotid  artery  was  probably  severed  by  a  pistol- 
ball.  The  history  of  it  has  been  contributed  by  Dr.  Sanford  B. 
Hunt,  late  Surgeon  U.  S.  Volunteers,  also  formerly  Professor  of 
Anatomy  in  the  University  of  Buffalo. 

CASE  XXVIII.  External  Carotid  Artery  wounded,  probably  divided 
by  a  Pistol-ball;  Hemorrhage  profuse,  but  arrested  by  Compression  ap- 
plied in  the  Wound,  and  did  not  return  ;  Patient  made  a  Good  Recovery. 
—  At  San  Antonio,  Texas,  in  the  month  of  August,  1865,  Lieutenant 
Van  Giesen  of  the  18th  N.  Y.  Cavalry,  was  accidentally  wounded  by  a 
pistol  in  the  hands  of  a  comrade.  The  muzzle  of  the  pistol  was  not 
more  than  three  feet  from  the  point  of  the  entrance  of  the  ball,  which 
was  on  the  right  side  of  the  neck,  immediately  opposite  the  superior 
border  of  the  thyroid  cartilage,  and  directly  over  the  origin  of  the  exter- 
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nal  carotid  artery.  The  point  where  the  ball  escaped  was  on  the  poste- 
rior part  of  the  neck.  The  hemorrhage  was  great,  being  sufficient  to 
render  him  very  pallid  and  faint,  but  was  promptly  checked  by  an  intel- 
ligent bystander  by  compression  effected  with  the  thumb  applied  in  the 
wound.  The  first  surgeon  to  reach  the  case  was  Dr.  Settle,  formerly 
Medical  Director  of  the  Confederate  Army  in  Texas.  On  withdrawing 
the  compression,  as  Dr.  Settle  informed  me,  the  hemorrhage  was  re- 
newed, a  stream  of  blood,  as  large  as  a  crow-quill,  being  thrown  through 
the  centre  of  a  partially  formed  clot,  to  a  distance  of  more  than  two 
feet,  per  saltum.  It  must  have  been  over  an  hour  after  the  wound  was 
inflicted  when  I  saw  him.  On  again  withdrawing  the  compression,  no 
hemorrhage  occurred.  It  was  then  10  o'clock  P.  M. ;  the  patient  lay  on 
the  ground  out-of-doors,  good  light  could  not  be  procured,  and  it  was 
decided  to  defer  the  operation.  An  assistant  surgeon  was  left  with  the 
patient,  the  instruments,  etc.,  were  put  in  readiness,  and  I  expected  to 
ligate  the  common  carotid  next  morning,  or  perhaps  during  the  night. 

Next  morning,  however,  the  clot  was  firm,  no  hemorrhage  occurred, 
and  the  policy  of  delay  was  adopted.  About  the  eighth  day  the  clot 
softened  and  came  away  without  hemorrhage;  the  wound  rapidly 
healed  with  hardly  any  perceptible  suppuration  (the  ball  had  passed  out 
posteriorly),  and  complete  recovery  resulted  without  operative  proce- 
dure. After  recovery  there  was  no  pulsation  in  the  temporal  artery  of  that 
side,  and  some  coldness  and  numbness  of  the  face  existed  for  a  time. 

Comments.  —  This  case  gives  us  a  good  idea  of  the  great  value 
of  pressure  for  the  temporary  control  of  certain  forms  of  Loca,  pregg_ 
primary  hemorrhage.     There  is  good  reason  to  believe  ™^£™ty 
that  if  pressure  had  not  been  promptly  applied  in  this  certain'forms 
case,  the'patient  would  have  bled  to  death  before  surgical  of  bleedin£- 
assistance  could  have  been  brought  to  him.     There  is  also  a  strong 
similarity  between  this  case  and  that  of  General  Arrighi,  Duke  of 
Padua,  which  was  related  by  Baron  Larrey,  and  has  been  referred 
to  in  another  part  of  this  essay.  That  officer  was  struck  in  the  neck 
by  a  musket-ball  at  St.  Jean  d'Acre.     It  wounded  his  right  carotid 
artery,  the  hemorrhage  was  very  profuse,  and  he  must  have  died  on 
the  spot  if  a  soldier  had  not  had  the  presence  of  mind  to  arrest  the 
hemorrhage  by  introducing  his  two  fore-fingers  into  the  wound, 
and  keeping  them  there,  until  Larrey  arrived,  and  tied  the  vessel. 

Our  case  also  shows  us  the  method  in  which  pressure  can  be 
most  effectually  employed  for  the  temporary  arrest  of  hemorrhage 
occasioned  by  gunshot  wounds  of  arteries  having  a  considerable 
size.  That  method  consists  in  the  introduction  of  the  fingers  or 
the  thumb  into  the  wound  in  order  to  directly  compress  the  orifice 
or  orifices  in  the  bleeding  vessel.  In  this  way  the  bleeding  can, 
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for  the  most  part,  be  arrested  with  promptitude,  with  certainty,  and 
with  the  expenditure  of  comparatively  little  physical  force  ;  for 
only  a  small  amount  of  pressure  is  required  to  arrest  the  flow  of 
blood,  provided  it  is  applied  directly  to  the  orifice  in  the  wounded 
vessel.  I  say  again  that  in  this  way  the  hemorrhage  produced  by 
gunshot  wounds  of  arteries  in  the  neck,  axilla,  and  extremities, 
can  generally  be  controlled  until  surgical  assistance  can  be  ob- 
tained, and  the  bleeding  vessel  properly  secured  by  ligature.  This 
remark  is  made  with  reference  more  especially  to  military  practice. 
The  circumstance  that,  in  this  case,  the  hemorrhage  did  not  return 
after  it  had  been  arrested,  by  pressure  applied  in  the  wound,  to  the 
bleeding  orifice,  by  introducing  the  thumb,  denotes  that  the  injured 
vessel  had  been  completely  divided  by  the  bullet. 

In  the  foregoing  account  of  gunshot  wounds  of  arteries,  we  have 
summary  of  related  or  mentioned  twenty-three  cases,  of  which  all  but 
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of  arteries,     them  the  injured  vessel  had  a  large  size. 

In  three  cases  the  artery  was  only  partially  divided.  The  ves- 
sels which  suffered  this  lesion  were  the  axillary,  the  posterior  tibial, 
and  the  popliteal.  The  first  two  cases  terminated  fatally  by  hem- 
orrhage, but  the  last  recovered.  In  it  a  traumatic  aneurism  was 
formed  in  connection  with  the  wounded  popliteal  artery  (that  ves- 
sel had  been  perforated  by  the  bullet),  the  thigh  was  amputated, 
and  thus  the  patient  was  rescued  from  impending  death.  Besides 
these  three  cases  of  partial  division  of  important  arteries  by  gun- 
shot projectiles,  a  considerable  number  of  examples  of  the  same 
nature  may  be  found  further  on  in  this  essay. 

In  the  remaining  twenty  cases,  the  injured  vessel  was  completely 
divided  by  the  projectile.  In  all  but  three  of  these  twenty  cases 
the  primary  bleeding  ceased  spontaneously. 

Of  these  twenty  cases  thirteen  died  and  but  seven  recovered. 
Of  the  whole  twenty-three  cases  fifteen  died  and  but  eight  re- 
covered. This  circumstance  illustrates  sufficiently  the  exceeding 
gravity  of  gunshot  wounds  involving  large  arteries. 

Of  the  twenty  cases  wherein  the  wounded  vessel  was  completely 
divided  by  the  bullet,  the  femoral  arteiy  was  the  seat  of  the  injury 
in  five  instances,  of  which  all  died  ;  the  popliteal  in  four  instances, 
of  which  two  died  and  two  recovered  ;  the  posterior  tibial  in  two 
instances,  of  which  both  died  ;  the  axillary  in  four  instances,  of 
which  two  died  and  two  recovered  ;  the  brachial  also  in  three  in- 
stances, of  which  one  died  and  two  recovered  ;  the  internal  mam- 
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mary  in  one  instance  which  proved  fatal ;  and  the  external  carotid 
in  one  instance  which  recovered. 

Of  the  thirteen  fatal  cases  in  which  the  artery  was  severed,  two 
died  of  primary  hemorrhage,  two  of  secondary  hemorrhage,  five 
of  gangrene,  one  of  gangrene  and  secondary  hemorrhage,  one  of 
pyaemia,  and  two  of  exhaustion. 

There  were  in  all  eight  cases  of  consecutive  gangrene,  of  which 
but  two  were  saved,  and  they  by  amputation  of  the  thigh.  The 
vessel  injured  was  the  popliteal  artery.1 

Of  the  eight  cases  of  consecutive  gangrene,  the  femoral  artery 
was  the  seat  of  the  traumatic  lesion  which  produced  it  in  two 
cases  of  the  five  related,  wherein  that  vessel  Avas  completely  di- 
vided, the  popliteal  in  three  of  the  four  cases  mentioned,  the  pos- 
terior tibial  in  both  of  the  two  cases  reported,  and  the  axillary  in 
one  of  the  four  cases  reported.  Of  the  eight  cases  of  consecutive 
gangrene,  produced  by  gunshot  severance  of  arteries,  seven  oc- 
curred in  the  lower,  and  but  one  in  the  upper  extremity. 

The  analysis  of  these  twenty  cases  shows  that  gunshot  wounds 
dividing  large  arteries  are  not  only  very  dangerous  to  life,  but 
that  they  occasion  death  in  certain  determinate  ways,  the  most  im- 
portant of  which  are  primary  hemorrhage,  secondary  Gunshot 

r   .  J  Tin-,  wounds  seY- 

hemorrhage,  and  consecutive  gangrene.  It  shows  further,  ering  large 

'     arteries  very 

that  gangrene  destroys  more  patients  belonging  to  this  dangerous. 
category  than  all  the  forms  of  hemorrhage  taken  together.2  I  con- 
fess that  when  this  result  was  first  obtained  from  the  study  of 
these  twenty  cases  it  surprised  me  somewhat,  but,  after  reflecting 
upon  it,  I  do  not  perceive  any  good  reason  why  it  should  be  con- 
sidered exceptional,  and  why  it  will  not  substantially  obtain  in  a 
still  larger  collection  of  cases  wherein  impprtant  arteries  belonging 
to  the  extremities  are  severed  by  gunshot  projectiles. 

As  this  subject  possesses  much  importance,  the  writer  has  taken 
some  pains  to  collate  Mr.  Guthrie's  experience  concern-  Mr  Guth. 
ing  gangrene  following  gunshot  wounds  of  blood-vessels,  encecon!11" 
It  appears  that  he  saw  seven  cases  belonging  to  this  cate-  ^"foifow- 
gory  in  military  practice.  In  three  of  them  the  popliteal  (£fu^E8ofot 
artery  was  the  vessel  involved.  In  two  of  these  three  cases,  arteries- 
it  was  found  on  dissection  that  the  popliteal  artery  was  completely 
divided ;  but  in  the  other  case  it  is  only  surmised  that  the  wound 
of  the  popliteal  artery  was  in  the  nature  of  a  complete  division  of 
it,  as  no  autopsy  was  made.  In  the  remaining  four  cases  it  is  be- 
lieved that  the  femoral  artery  was  wounded  by  a  musket-ball  in 
i  Vide  Case  No.  XVI.  *  Battle-field  hemorrhage  excepted.  See  pp.  12, 13. 
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every  instance.  In  one  of  them  the  occurrence  of  secondary  hem- 
orrhage made  it  necessary  to  secure  the  bleeding  vessel  at  the  place 
of  injury.  On  cutting  down  upon  it  in  that  situation,  it  was  found 
that  the  femoral  artery  and  vein  were  wounded,  "  the  former  being 
half  destroyed  in  its  circumference."  "  A  ligature  placed  above, 
and  another  below  the  wound,  secured  both  artery  and  vein,"  and 
arrested  the  bleeding.  On  the  third  day  afterwards  mortification 
was  evident,  "  and  on  the  fourth  at  mid-day  he  died,  the  limb  up  to 
the  wound  being  nearly  all  in  a  gangrenous  state."  1 

In  another  case  possessing  very  great  interest,  both  the  femoral 
artery  and  vein  had  sustained  a  contused  wound  from  a  musket- 
ball.  This  soldier  was  wounded  on  the  10th  'of  April,  and  on  the 
night  of  the  26th,  he  died  of  consecutive  gangrene.  Dissection 
showed  that  the  ball  had  passed  between  the  artery  and  the  vein  ; 
that  the  coats  of  the  vein  were  but  little  injured,  and  those  of  the 
artery  not  destroyed  in  substance,  although  wounded ;  that  the  ar- 
tery was  much  contracted  in  size  at  this  spot,  filled  with  coagulated 
blood,  both  above  and  below  it,  and  completely  impervious ;  that 
the  vein  was  also  filled  with  a  coagulum,  both  above  and  below 
the  wound,  and  totally  impassable.2 

In  the  third  case  the  nature  of  the  injury  sustained  by  the 
femoral  artery  is  not  known,  because  no  dissection  was  made ;  and 
in  the  fourth  case  it  was  found  that  the  wounded  artery  "  had 
yielded  by  ulceration,  not  having  been  cut  in  the  first  instance."  8 

Of  these  seven  cases  of  consecutive  gangrene,  connected  with 
gunshot  wounds  involving  the  femoral  and  popliteal  arteries,  it 
appears  that,  so  far  as  known,  the  vessel  was  completely  divided  in 
but  two  instances,  both  of  which  pertain  to  the  popliteal  artery. 

It  also  appears  that  every  one  of  these  seven  cases  of  consecu- 
tive gangrene  witnessed  by  Guthrie  in  military  practice  proved  fatal. 
Amputation  was  resorted  to  in  two  instances,  but  without  avail. 

Guthrie  also  states  that  he  has  seen  three  cases  of  mortification 
Guthrie's  following  wounds  of  the  femoral  and  popliteal  arteries  in 
consecutive  London.  In  one  of  them  the  femoral,  and  in  two  of 
prin™tenpra!c-  them  the  popliteal  artery,  was  the  injured  vessel.  All  of 
&tai.  them  proved  fatal  by  the  extension  of  the  gangrene.* 

It  should  also  be  stated  before  we  dismiss  this  branch  of  the  sub- 
ject, that  one  of  the  most  important  of  the  reasons  for  the  great 
fatality  which  attends  consecutive  gangrene  produced  by  wounds 

l  Vide  Diseases  and  Injuries  of  Arteries,  pp.  235,  236,  237.  3  Op.  cit.  pp.  241,  242. 

«  Op.  cit.,  p.  243.  «  Op.  cit.,  p.  245. 
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of  arteries,  is  the  fact  that  a  distinct  line  of  separation  is  but  seldom 
formed  in  such  cases.  This  circumstance  was  also  noticed  by 
Guthrie.  The  consequence  of  it  is,  that  the  veins  which  proceed 
from  the  gangrenous  part  towards  the  trunk,  being  not  closed  or 
obliterated  as  they  would  be  if  a  line  of  separation  were  formed, 
convey  the  decomposing  blood  from  the  gangrenous  part,  and  pour 
it  into  the  current  of  the  general  circulation.  Thus  systemic 
poisoning  of  a  septic  character  is  produced,  and  the  patient's  life  is 
destroyed  thereby. 

In  taking  a  comprehensive  view  of  the  subject  of  gunshot  wounds 
of  arteries,  it  appears  that  cases  of  partial  division  of  the  Partiai  dl_ 
tube   come  under  the  surgeon's  notice  much  more  fre-  lories  by  M~ 
quently  than  cases  of  complete  division,  at  least  so  far  f^i^J^ 
as  the  important  vessels  are  concerned.     Thus  Dr.  Otis  s 
states :  "  In  the  few  cases  of  primary  gunshot  lesions  of 
the  arteries  that  come  under  treatment,  it  was  usually  comPlete- 
found  that  only  a  portion  of  the  calibre  of  the  vessel  had  been 
carried  away,  and  that  retraction  had  been  thus  prevented.     But 
forty-four  cases  are  entered  on  the  records."  l 

Treatment  of  Gunshot  Wounds  of  Arteries.  —  With  regard  to 
treatment,  the  same  writer  remarks  :  "In  most  of  them  Dr.  o«s  on 
ligatures  were  placed  above  and  below  the  seat  of  injury  ;  gunshot 
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but  in  a  few  instances   the   main   trunk  was  tied  at  a  arteries. 
distance,  and  amputation  was   practiced  when   the   bleeding  re- 
curred.    Twenty  of  the  forty-four  cases  terminated  fatally.2 

Considering  the  great  fatality  which  attends  the  wounds  of  large 
or  otherwise  important  arteries,  the  chief  indication  to  be  Auth0r's  ob- 
followed  in  their  treatment  is  to  obviate  the  tendency  to  ^nlamTsub- 
death.  When  the  main  artery  of  a  limb  has  been  opened  ject- 
or  severed  by  a  gunshot  missile,  the  question  of  most  practical  mo- 
ment is,  not  how  to  save  the  patient's  limb,  but  how  to  save  the 
patient's  life.  Now,  in  cases  belonging  to  this  category,  death  is, 
for  the  most  part,  produced  either  by  primary  hemorrhage,  or  by 
consecutive  gangrene,  or  by  secondary  hemorrhage.  For  the  per- 
manent arrest  of  hemorrhage,  both  primary  and  secondary,  our 
chief  reliance  should  be  placed  upon  tying  the  bleeding  vessel  on 
both  sides  of  the  orifice  in  its  walls,  that  is,  at  the  place  of  injury. 
When  this  is  not  practicable,  the  main  trunk  should  be  secured  by 
ligature  at  the  nearest  available  point. 

With  regard  to  consecutive  gangrene  in  such  cases,  amputation 

l  Vide  Circular  No.  6,  p.  39.  2  Vide  Circular  No.  6,  p.  39. 
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affords  almost  the  only  chance  of  saving  the  patient,  and  that 
chance  is  very  small  indeed,  unless  the  operation  is  performed  sea- 
sonably, that  is,  at  a  very  early  period.  If  we  wait  for  a  line  of 
separation  to  form,  we  generally  wait  until  it  is  too  late  to  save  the 
patient  by  this  or  any  other  expedient. 

When  the  main  artery  of  either  of  the  extremities  is  wounded 
in  connection  with  gunshot  fracture  of  the  corresponding  bone,  the 
case  presents  a  much  more  serious  aspect  on  that  account.  Even 
when  dangerous  hemorrhage  does  not  occur,  or  has  been  arrested 
by  ligature,  the  risk  of  consecutive  gangrene  is  very  much  in- 
creased by  this  complication,  especially  in  the  lower  extremity. 
When  the  femoral  or  the  popliteal  artery  is  wounded,  and  the 
thigh-bone  broken,  or  the  knee-joint  injured,  by  a  gunshot  projec- 
tile, I  believe  it  is  always  advisable  to  amputate  without  delay, 
because  consecutive  gangrene  is  almost  certain  to  occur  if  the  limb 
is  not  cut  off,  and  because  the  performance,  of  the  operation  during 
the  primary  period,  would  be  much  more  likely  to  be  attended  with 
success,  than  its  performance  during  the  secondary  period,  or  after 
gangrene  has  commenced.  When  the  posterior  tibial  artery  is 
wounded,  and  the  bones  of  the  leg  broken  by  gunshot  lesion,  I  be- 
lieve it  is  also  generally  preferable  to  employ  primary  amputation, 
but  especially  in  military  practice  in  the  field.  In  civil  life,  how- 
ever, where  the  circumstances  are  usually  much  more  favorable 
for  conducting  the  after  treatment,  it  may  be  advisable  to  attempt 
to  save  the  leg  when  only  one  bone  is  broken,  the  comminution 
not  extensive,  and  the  laceration  of  the  surrounding  soft  parts  not 
great.  In  such  a  case  occurring  under  circumstances  favorable  for 
the  treatment,  it  may  be  advisable  to  properly  secure  the  bleeding 
vessel  in  the  wound,  and  then  treat  the  case  as  a  gunshot  fracture. 

In  gunshot  fractures  of  the  humerus,  accompanied  by  wound  of 
the  brachial  artery,  the  chances  of  treating  the  case  successfully, 
without  amputation,  are  generally  much  greater  than  in  corre- 
sponding lesions  of  the  lower  extremity.  When  the  broken  hume- 
rus is  but  little  comminuted,  the  soft  tissues  surrounding  it  but 
little  torn,  and  the  accompanying  nerves  uninjured,  it  is  generally 
advisable  to  properly  tie  the  artery  in  the  wound,  and  attempt  to 
save  the  limb.  But  when  the  comminution  is  extensive,  and  the 
laceration  of  the  soft  structures  great,  primary  amputation  should 
be  performed.  In  gunshot  fractures  of  the  fore-arm  associated 
with  corresponding  wounds  of  arteries,  however,  it  is  but  seldom 
necessary  to  amputate,  unless  the  elbow-joint  is  injured ;  in  such  a 
case  it  is  generally  advisable  to  amputate  without  delay. 
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Again,  when  a  gunshot  wound  of  the  femoral  or  the  popliteal 
artery  is  attended  with  corresponding  lesion  of  the  vein,  the  bone 
being  uninjured,  primary  amputation  should  always  be  performed.1 

5.  INCISED  WOUNDS  OF  ARTERIES. 

Importance  of  the  Subject.  —  How  Incised  Wounds  of  the  Arteries  are  inflicted.  —  Classifi- 
cation of  these  Wounds.  —  1.  Partial  Division. —  2.  Complete  Division.  —  3.  Division  of  the 
Sheath  and  External  Coat  alone.  —  Incised  Wounds  of  Arteries  more  prone  to  bleed  than 
the  other  Forms  of  Vascular  Injury.  —  It  is  more  difficult  to  stop  the  Bleeding  when  Arteries 
are  partially  divided  by  Incised  Wounds,  than  when  the  Division  is  complete.  —  Princi- 
ples on  which  the  Treatment  should  be  conducted  when  a  Small  Artery  is  partially  di- 
vided by  a  Cutting  Instrument.  —  A  Case  in  which  the  Brachial  Artery  was  cut  about 
half-way  through  by  a  Sabre  Thrust  near  its  Origin ;  Hemorrhage  profuse,  but  immediately 
arrested  with  an  Extemporaneous  Tourniquet ;  the  Vessel  was  tied  on  both  Sides  of  the 
Orifice  in  its  Walls  with  a  Good  Result.  —  An  Important  Case,  in  which  the  Occipital  Ar- 
tery was  wounded;  fatal  Twenty-three  Days  afterwards  from  Repeated  Hemorrhages, 
although  the  Common  Carotid  had  been  tied.  —  If  the  Artery  had  happened  to  be  com- 
pletely divided  in  this  Case,  it  is  probable  that  Pressure  would  have  controlled  the  Bleed- 
ing ;  the  Reasons  stated.  —  On  the  Phenomena  produced  by  the  Partial  Division  of  an 
Artery  with  a  Sharp  Instrument.  —  Concerning  the  Plan  of  Treatment  which  should  be 
emploj-ed  when  Arteries  are  wounded  with  Sharp  Instruments. — A  Case  of  Incised 
Wound  of  the  Arm  involving  the  Axillary  Artery ;  Profuse  Hemorrhage  which  recurred 
Several  Times;  the  Subclavian  was  then  tied;  Recovery.  —  In  this  Case  the  Hunterian 
Operation  succeeded.  —  But  it  often  fails  in  Similar  Cases,  either  from  a  Return  of  the 
Bleeding,  or  from  the  Occurrence  of  Consecutive  Gangrene.  —  The  Old  Operation  is  gen- 
erally to  be  preferred  in  such  Cases.  —  A  Case  of  Incised  Wound,  completely  dividing  the 
Brachial  Artery  near  its  Origin ;  Death  from  Primary  Hemorrhage  in  between  Fifteen  and 
Twenty  Minutes.  —  A  Case  of  Incised  Wound  of  the  Throat  severing  the  External 
Carotid  Artery ;  Death  in  about  Twenty  Minutes  from  Hemorrhage.  —  A  Case  in  which 
the  Popliteal  Artery  was  severed  with  a  Sabre;  Traumatic  Aneurism  was  produced; 
treated  by  the  Old  Method ;  Death  some  Time  afterwards  from  Pyaemia.  —  A  Case  of 
Hernial  Aneurism  of  the  Brachial  Artery,  produced  by  an  Incised  Wound  of  its  External 
Coat.  —  Description  of  Hernial  Aneurism.  —  Remarks  concerning  Hernial  Aneurism. 

Arteries  of  great  importance  are  not  unfrequently  wounded  by 
cutting  instruments.  Chief  among  the  dangers  which  importance 
attend  incised  wounds  in  general  is  the  hemorrhage  that  ject. 
occurs  when  blood-vessels  of  considerable  size  are  opened  in  this 
way ;  and  this  danger  is  usually  proportionate  to  the  magnitude 
and  inaccessibility  of  the  injured  vessel.  The  subject  of  hemor- 
rhage from  incised  wounds  of  arteries  is  also  of  great  interest  to 
the  surgeon,  because  in  a  large  majority  of  all  the  cases  of  homicide 
or  suicide  in  which  death  is  produced  by  loss  of  blood,  that  occur 
so  frequently  in  civil  life,  wounds  of  important  arteries  inflicted  by 
cutting  instruments  are  sustained.  The  same  remark  holds  true 
with  regard  to  most  of  those  accidental  injuries  in  which  death  is 
produced  by  hemorrhage. 

Incised  wounds  of  arteries  are  inflicted  with  knives  of  various 

1  Vide  Case  of  Christopher  Gross,  No.  XII. ;  also  Mr.  Guthrie's  cases,  mentioned  on 
pp.  77,  78. 
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patterns  and  uses,  with  razors,  with  swords,  and  with  a  consider- 
How  indued  a^e  variety  of  the  edge-tools  that  are  employed  in  the 
^°"ri^  °^,  mechanic  arts.  These  wounds  are  also  inflicted  by  ac- 
inflicted.  cidents,  by  design,  and  in  war. 

When  arteries  are  wounded  by  cutting  instruments,  the  lesion 
classification  consists  either  of  partial  division  of  the  arterial  tube,  or 
wounds.  of  complete  division  of  said  tube,  or  the  sheath  and  the 
external  coat  alone  are  divided,  or  the  walls  of  the  tube  are  punc- 
tured. But  punctured  wounds  of  arteries  are  produced  by  other 
instruments  besides  cutting  ones,  and  therefore  this  form  of  injury 
constitutes  a  separate  class,  which  has  already  been  fully  consid- 
ered. 

Incised  wounds  of  arteries  are  more  prone  to  bleed  than  contused 
incised  or  lacerated  or  gunshot  wounds  of  arteries.  The  hemor- 

•wouiiils  of  .......  ill 

arteries         rhage  but  seldom  ceases  spontaneously  when  large  arteries 

prone  to  \  i  i        i      . 

bleed.  are  severed  by  cutting  instruments,  unless  death  is  at 

hand.  But  the  bleeding  from  contused  and  lacerated  and  gun- 
shot division  of  arteries,  having  a  similar  size,  not  unfrequently 
stops  of  itself,  as  we  have  already  shown.  Incised  wounds  of  ar- 
teries are  characterized  as  a  class  by  excessive  hemorrhage,  and 
they  are  more  liable  as  a  class  to  produce  death  by  primary  bleed- 
ing than  any  other  form  of  vascular  injury. 

When  a  small  artery  is  but  partially  divided  by  a  cutting  instru- 
ment, it  is  always  more  difficult  to  stanch  the  hemorrhage  than  it 
is  when  the  vessel  is  completely  divided.  Thus  in  abstracting  blood 
from  the  temporal  artery  (arteriotomy),  when  it  becomes  necessary 
to  arrest  the  sanguineous  flow,  the  first  thing  to  be  done  is  to  divide 
the  artery  completely  at  the  place  where  it  has  been  opened,  and 
then  a  moderate  amount  of  pressure  applied  at  the  place  of  divis- 
ion will  generally  suffice  to  arrest  the  bleeding  permanently.  But 
if  the  division  of  the  artery  be  not  completed  in  such  a  case,  if 
pressure  be  applied  for  the  purpose  of  arresting  the  outflow  of 
blood  while  the  arterial  tube  is  still  only  partially  divided,  then  it 
generally  follows  that  either  a  traumatic  aneurism  is  formed  at  the 
seat  of  the  wound,  or  a  series  of  secondary  hemorrhages  occur 
which  may  place  the  patient's  life  in  jeopardy,  even  where  an  ar- 
tery so  small  as  the  anterior  branch  of  the  temporal  is  the  vessel 
involved  in  the  traumatic  lesion.  In  cases  of  incised  wounds  of 
arteries  where  the  vessel  is  small  in  point  of  size,  the  first  thing  to 
Treatment  be  done  for  the  purpose  of  arresting  the  hemorrhage  from 

whenasmall     .     .-  .     ,  i-    -j     j     • 

artery  i»  par-  it  it  it  happens  to  be  but  partially  divided,  is  to  complete 
ed.  the  division.  Thus  we  perceive  that  the  treatment  of 
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incised  wounds  of  arteries  must  be  conducted  on  principles  some- 
what different  from  those  which  obtain  in  the  case  of  contused  and 
lacerated  and  gunshot  wounds  of  the  blood-vessels.  Hemorrhage 
from  incised  wounds  of  blood-vessels  is  less  likely  to  cease  spon- 
taneously than  hemorrhage  from  the  other  forms  of  vascular  injury, 
and  hence  the  assistance  of  the  surgeon  is  more  likely  to  be  re- 
quired in  order  to  restrain  it  permanently. 

The  following  case  affords  an  excellent  example,  in  which  the 
brachial  artery  was  cut  about  half-way  through  its  cali-  Brachial  ar. 
bre,  near  its  origin,  by  a  sabre-thrust.  The  wound  was  ^rybJFaUnd~ 
inflicted  by  an  old  soldier  while  in  the  discharge  of  his  "a*16-111™18*- 
duty.  Seeing  the  hemorrhage  arterial  in  character,  he  arrested  it 
promptly  by  the  application  of  an  extemporaneous  tourniquet,  and 
the  patient  was  sent  to  hospital.  After  arriving  there,  although 
the  wound  did  not  bleed  at  the  time,  he  was  treated  by  his  attend- 
ing surgeon  in  such  a  way  as  to  save  his  life  from  peril,  and  to 
cause  his  recovery  in  the  smallest  possible  space  of  time.  This 
case  was  related  to  the  writer  by  Professor  J.  W.  S.  Gouley. 

CASE  XXIX. — Incised  Wound  of  Brachial  Artery  near  its  Origin, 
inflicted  with  a  Sabre  ;  Hemorrhage  profuse,  but  arrested  immediately  with 
an  Extemporaneous  Tourniquet ;  tied  the  Vessel  on  both  Sides  of  the  Or- 
ifice in  its  Walls  with  a  Good  Result.  —  Private  John  Williams,  Company 
A,  6th  Pennsylvania  Cavalry,  aged  26,  was  admitted  to  the  E  Street  U. 
S.  Army  General  Hospital  (Washington  Infirmary),  September  20, 
1861,  about  one  hour  after  having  been  wounded  by  a  sabre-thrust  in 
upper  part  of  left  arm,  while  resisting  arrest  for  drunkenness  and  in- 
subordination, as  was  reported. 

The  weapon  penetrated  the  arm  from  without  inward  and  backward, 
in  such  a  way  as  to  transfix  the  biceps  muscle,  and  wound  the  brachial 
artery  about  one  inch  below  its  origin.  Very  considerable  hemorrhage 
occurred  in  jets  at  the  time ;  it  was,  however,  promptly  arrested  by  the 
application  of  an  extemporaneous  tourniquet,  made  by  tying  a  handker- 
chief around  the  arm  above  the  wound,  and  twisting  it  tightly  with  a 
piece  of  wood  inserted  beneath  it  He  consequently  did  not  present  an 
exsanguinated  appearance  when  he  reached  the  hospital.  The  external 
wound  was  situated  on  the  front  of  the  arm  near  its  upper  end,  and  was 
about  one  inch  in  length.  It  was  filled  with  coagulated  blood.  On 
loosening  the  tourniquet  bleeding  did  not  occur,  but  it  was  found  that 
there  was  no  radial,  nor  ulnar,  nor  brachial  pulse.  The  nature  of  the 
injury  could,  therefore,  not  be  mistaken. 

Dr.  Gouley  proceeded  to  tie  the  wounded  brachial  artery,  not  by  di- 
lating the  wound  that  already  existed,  but  by  cutting  directly  down  upon 
it  at  the  place  where  it  was  injured,  as  he  would  have  done  if  no  wound 
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of  the  soft  parts  in  front  and  to  the  outer  side  of  the  artery  had  been 
present.  He  found  the  artery  cut  about  half-way  across,  in  a  nearly  trans- 
verse direction,  about  one  inch  below  its  origin  as  already  stated.  He 
secured  it  by  two  ligatures,  of  which  one  was  applied  on  the  proximal, 
and  the  other  on  the  distal  side  of  the  orifice,  at  a  little  distance  from 
said  orifice.  He  cut  out  the  pathological  specimen  then  lying  between 
the  two  ligatures,  and  subsequently  sent  it  to  the  Army  Medical  Mu- 
seum. He  applied  the  proximal  ligature  first.  One  of  the  venae 
comites  was  wounded,  and  required  the  application  of  a  ligature  to  ar- 
rest the  bleeding  from  it.  "Warm  dressings  were  applied  to  the  whole 
limb  for  the  purpose  of  maintaining  its  temperature. 

Next  day  the  hand,  fore-arm,  and  arm  were  swollen  and  oedematous  ; 
applied  a  roller  bandage  evenly  and  carefully  to  the  swollen  parts. 

The  ligatures  (both)  were  removed  from  the  wound  of  operation  on 
the  eighth  day. 

The  swelling  lasted  a  considerable  time,  but  finally  disappeared.  It 
should  be  stated  that  the  patient's  habits  were  intemperate. 

October  16.  —  Twenty-six  days  after  the  wound  was  inflicted,  he  was, 
discharged  from  the  hospital  cured. 

In  the  history  of  the  next  case  it  is  stated  that  the  occipital  ar- 
wounds  of  tery  was  wounded  by  a  stab,  but  we  are  not  informed 
t*ry.  whether  the  vessel  was  only  partially  or  completely  di- 

vided. I  think,  however,  we  can  safely  infer  from  the  clinical 
history  of  the  case  that  the  severance  was  but  partial. 

CASE  XXX. —  Incised  Wound  of  Occipital  Artery  in  Occipital  Groove  ; 
fatal  Twenty-three  Days  afterwards  from  repeated  Hemorrhages,  although 
the  Common  Carotid  Artery  had  been  tied.  —  A  young  man  of  twenty- 
two  was  stabbed  behind  the  left  ear  in  a  fight,  and  half  an  hour  after- 
wards was  seen  by  a  medical  man.  He  was  then  pale  and  faint  from 
loss  of  blood.  The  wound  was  located  about  two  inches  behind  the 
auditory  meatus,  and  was  about  two  inches  in  length  by  one  inch  in 
depth.  The  bleeding  still  continued  in  feeble  jets  ;  but  pressure  with 
the  finger  applied  at  the  bottom  of  the  wound  controlled  it  completely. 
Not  succeeding  in  the  endeavors  made  to  grasp  the  artery  with  forceps, 
it  was  resolved  to  treat  it  by  pressure.  The  wound  was  filled  with  lint, 
and  then  its  lips  were  approximated  and  secured  by  sutures.  This  pro- 
ceeding controlled  the  hemorrhage  for  five  days,  when  a  slight  bleeding 
occurred.  On  the  sixth  day  there  was  more  hemorrhage.  On  removing 
the  dressing  the  bleeding  was  very  profuse,  and  could  not  be  entirely 
arrested  by  pressure  with  the  finger  applied  in  the  same  way  as  before. 
The  common  carotid  of  that  side  (left)  was  then  tied,  and  the  bleeding 
ceased.  Three  days  afterwards  a  slight  hemorYhage  occurred  at  the 
original  wound.  Twelve  days  later  still,  hemorrhage  again  occurred 
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from  the  original  wound,  on  opening  which  it  was  found  that  the  blood 
escaped  from  a  point  just  inside  of  the  mastoid  process  in  the  situation 
of  the  occipital  artery.  This  bleeding  was  treated  with  manual  com- 
pression applied  unremittingly  by  the  attendants.  Two  days  subse- 
quently he  died.  This  was  twenty-three  days  after  the  infliction  of  the 
injury,  and  seventeen  days  after  the  carotid  was  tied.  Convulsions  set 
in  eighteen  hours  before  death.  The  right  arm  and  right  leg  were  found 
to  be  paralyzed  ten  days  before  death,  or  seven  days  after  the  operation. 
The  wound  was  on  the  left  side,  and  the  left  carotid  artery  was  tied. 

Pulsation  was  felt  in  the  left  temporal  artery  five  days  after  the  opera- 
tion. 

The  post-mortem,  ten  hours  after  death,  showed  that  the  wound  had 
extended  in  between  the  mastoid  process  and  the  transverse  process  of 
the  atlas,  wounding  the  occipital  artery  in  its  passage  along  the  occipital 
groove.  The  carotid  artery  was  perfectly  occluded.  Brain  apparently 
healthy.1 

Comments.  —  It  is  probable  that,  in  this  case,  if  the  occipital  ar- 
tery had  been  completely  divided  at  the  outset  by  the  instrument 
which  inflicted  the  wound,  the  treatment  by  pressure  afterwards 
would  have  been  entirely  successful.  The  ends  of  the  divided 
vessel  would  have  contracted  to  such  extent  as  to  diminish  their 
calibre  very  much,  and,  at  the  same  time,  they  would  have  been 
retracted  within  the  arterial  sheath  so  as  to  become  separated  from 
each  other  for  a  little  distance.  The  effect  of  contraction  of  the 
bleeding  orifices  would  be  to  diminish  the  size  of  the  hemorrhagic 
streams  in  a  corresponding  degree.  The  effect  of  retraction  of 
the  ends  of  the  divided  vessel  within  its  sheath  would  be  to  afford 
a  more  secure  lodgment  for  a  clot  of  blood  of  such  sort  as  would 
arrest  the  bleeding.  Now,  if  external  pressure  should  be  applied 
to  an  occipital  artery  thus  circumstanced,  at  the  place  of  injury,  it 
is  not  difficult  to  perceive  that  the  hemorrhage  would  probably  be 
completely  suppressed  at  once,  and  that  the  arrest  of  the  hemor- 
rhage would  also  be  likely  to  prove  permanent. 

Precisely  the  same  thing  would  have  happened  to  the  severed 
occipital  artery,  as  we  see  take  place  in  abstracting  blood  from  the 
temporal  artery,  namely,  on  completing  the  division  of  the  vessel 
and  applying  pressure  at  the  place  of  operation  by  means  of  a  com- 
press and  bandage,  the  further  escape  of  blood  is  immediately  pre- 
vented, and  does  not  return. 

But  this  patient  was  not  blest  with  any  such  good  fortune.  He 
suffered  a  frequent  repetition  of  the  hemorrhage  from  the  wounded 

1  Vide  American  Medical  Times,  May  18th,  1861,  p.  320. 
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vessel,  and  finally  lost  his  life  from  it.  And  why,  let  me  ask,  did 
this  take  place  ?  The  only  satisfactory  answer  we  can  make  is 
that  the  wounded  occipital  artery  was  partially  but  not  completely 
divided. 

Now,  the  phenomena  produced  by  the  'partial  division  of  an  ar- 
Phenomena  tei7  w*tn  a  sharp  instrument  are  the  following :  When 
pwUaiedivu  tne  vessel  is  divided  transversely  to  the  extent,  of  one 
•harpinstru*  f°urth  of  its  circumference,  the  wound  gapes  open  in  such 
a  way  as  to  become  circular  in  shape,  by  reason  of  the 
contraction  of  the  muscular  and  elastic  fibres  belonging  to  its  coats. 
When  the  vessel  is  divided  to  the  extent  of  one  half  of  its  circum- 
ference, the  orifice  assumes  an  elongated  or  oval  shape  from  the 
operation  of  the  same  cause.  "  Where  three  fourths  of  the  artery 
are  divided,  the  slip  which  remains  prevents  the  retraction  of  the 
under  part  of  the  artery,  but  the  upper  parts  are  separated  to  a 
considerable  distance,  giving  to  each  the  shape  of  a  pen  cut  for 
writing."  1  The  consequence  is,  that  in  the  case  of  an  incised 
wound  of  an  artery,  the  size  of  the  hemorrhagic  stream  is  never 
lessened  by  a  diminution  in  the  calibre  of  the  vessel  itself  from  the 
spontaneous  contraction  of  its  muscular  coat,  for,  in  the  case  sup- 
posed, no  such  contraction  takes  place  ;  and  retraction  within  the 
sheath  being  impossible,  no  facility  is  afforded  for  the  lodgment  of 
a  clot  of  blood  to  plug  up  the  bleeding  orifice  securely.  The 
further  consequence  is,  that  in  cases  of  this  description,  when 
treated  by  pressure,  the  hemorrhage,  although  it  is  arrested  by  it 
for  the  time  being,  recurs  again  and  again,  until  the  patient's  life 
is  destroyed.  Such  is  precisely  what  happened  in  the  case  now 
under  consideration. 

The  treatment  best  adapted  for  the  relief  of  this  class  of  patients, 
Treatment  therefore,  becomes  a  matter  of  great  importance.  If  re- 
teriS  are  liance  be  placed  upon  local  pressure  alone,  the  result  will 
^Tc^ting  probably  be  fatal.  If  the  main  trunk  be  tied  at  a  distance 
instrument*.  frQm  ^  geat  Qf  jnjuly}  the  hemorrhage  will  be  apt  to  re- 
turn, and  in  the  end  destroy  the  patient,  especially  if  the  wounded 
artery  belongs  to  a  part  where  the  vascular  connections  by  anastomo- 
sis and  otherwise  are  as  free  as  they  are  in  the  head,  face,  and  neck. 
The  plan  of  surgical  treatment  most  likely  to  prove  successful  in  a 
case  where  the  occipital  artery  has  been  partly  divided  by  a  cutting 
instrument,  as  it  was  in  the  case  now  under  consideration,  consists 
in  securing  the  bleeding  vessel  at  the  place  of  injury  by  two  liga- 
tures, one  of  which  should  be  applied  on  the  proximal,  and  the 

1  Guthrie,  Diseases  and  Injuries  of  Arteries,  p.  211. 
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other  on  the  distal  side  of  the  orifice  in  it.  This  plan  of  treat- 
ment, which  is  dictated  by  reason  and  sanctioned  by  experience, 
was  employed  by  Professor  Gouley,  it  will  be  recollected,  in  the 
case  of  Williams  (No.  XXIX.),  where  the  wounded  vessel  was 
very  much  larger  than  the  occipital  artery,  and  with  gratifying 
success.  It  has  also  been  employed  in  many  similar  or  analogous 
instances  during  the  late  War  of  the  Rebellion  with  a  success  equally 
gratifying. 

CASE  XXXI.  —  Incised  Wound  of  Arm  involving  the  Axillary  Artery  ; 
Profuse  Hemorrhage  which  recurred  several  Times ;  Ligature  of  Subcla- 
vian  Artery  ;  Recovery.  —  Dr.  H.  N.  Bennett  relates  the  following  case  : 
A  man,  aged  20,  was  accidentally  stabbed  with  a  long,  narrow  knife,  the 
point  of  which  entered  on  the  posterior  and  outer  aspect  of  the  arm,  a 
short  distance  above  the  insertion  of  the  deltoid,  passing  directly  upwards 
and  inwards,  a  distance  of  at  least  three  inches,  the  edge  being  turned 
towards  and  running  close  to  the  bone.  The  hemorrhage  was  profuse, 
and  Dr.  James  Baldwin  was  immediately  called.  Upon  his  arrival  the 
patient  was  already  faint  from  loss  of  blood,  and  it  was  not  difficult  at 
this  time  to  arrest  the  bleeding.  A  roller  bandage  was  applied  the 
whole  length  of  the  limb,  and  a  firm  compress  over  the  wound.  There 
was  no  pulsation  in  the  radial  artery.  The  hemorrhage  remained  quies- 
cent several  days,  when  it  broke  out  with  renewed  force,  and  unmistak- 
ably arterial.  At  this  stage  of  the  case  Dr.  Bennett  first  saw  the  pa- 
tient. The  whole  limb  was  now  swollen,  the  arm  being  to  considerable 
extent  infiltrated  with  blood,  while  the  fore-arm  and  hand  were  oedema- 
tous.  The  wound  was  then  filled  with  the  persulphate  of  iron,  compres- 
sion being  continued  as  before.  The  hemorrhage  had  now  another 
period  of  quiescence,  and  the  swelling  of  the  limb  materially  lessened, 
but  on  the  eighth  day  after  the  application  of  the  styptic,  bleeding  again 
commenced,  with  still  greater  violence,  and  was  with  much  difficulty  ar- 
rested by  compression.  The  limb  immediately  swelled  again,  and  the 
oedema  of  the  fore-arm  and  the  hand  was  greater  than  before.  The 
patient  was  now  suffering  the  constitutional  effects  of  loss  of  blood  — 
his  face  was  blanched,  his  appetite  poor,  and  his  pulse  frequent  and 
feeble.  Dr.  Bennett  believed  it  high  time  to  secure  the  patient  from 
further  hemorrhage,  if  possible,  and  with  this  view  proposed  to  ligate  the 
subclavian  artery.  An  attempt  to  tie  the  wounded  vessel  by  following 
the  incision  (only  three  fourths  of  an  inch  in  width),  would  involve  the 
muscles  of  the  arm  to  an  unwarrantable  extent,  and  perhaps  also  im- 
portant nerves.  Moreover,  it  was  quite  uncertain  as  to  what  artery  had 
been  severed  or  wounded;  and  the  anastomoses  about  the  shoulder  being 
quite  free,  Dr.  Bennett  believed  the  ligation  of  the  subclavian  to  be  the 
most  judicious  method  of  treatment. 

Dr.  Bennett  performed  the  operation,  October  12,  1862,  assisted  by 
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Dr.  Baldwin.  No  details  are  necessary,  as  the  vessel  was  tied  in  the 
usual  manner  and  place,  just  without  the  scaleni  muscles.  The  infiltra- 
tion of  blood  and  the  oedema  disappeared  almost  entirely  within  forty- 
eight  hours,  and  the  temperature  of  the  limb  was  easily  maintained  by 
an  envelope  of  flannel.  The  ligature  came  away  on  the  thirteenth  day, 
the  operative  incision  being  nearly  healed.  The  original  wound  began 
to  cicatrize,  and  was  firmly  closed  at  the  end  of  three  weeks  after  the 
operation.  No  pulsation  is  yet  visible  in  either  the  radial  or  the  ulnar 
artery,  although  the  man  is  in  good  health,  and  pursuing  his  ordinary 
avocation.1 

Comments.  —  This  case  affords  an  apposite  illustration  of  a  state- 
ment already  made  concerning  the  influence  exerted  by  the  pecu- 
liarities of  the  wound  in  the  soft  parts  external  to  a  wounded 
artery,  in  modifying  the  hemorrhage  from  it.  This  patient  sus- 
tained a  wound  of  the  axillary  artery  (it  is  probable),  but  the  in- 
strument which  inflicted  it  reached  that  vessel  by  pursuing  an 
oblique  or  indirect  course,  making  thereby  a  long  and  narrow  in- 
cision. The  consequence  of  this  peculiarity  of  the  wound  was  that 
the  escape  of  blood  from  the  injured  vessel  was  retarded,  and  thus 
it  happened  that  a  patient's  life  was  prolonged  until  surgical  assist- 
ance arrived,  who  would  probably  have  died  of  hemorrhage  before 
such  assistance  could  have  been  obtained,  if  the  incision  had  been 
of  large  size  and  penetrating  perpendicularly  down  to  the  injured 
axillary  artery. 

It  is  an  interesting  fact  that  the  Hunterian  operation  for  aneu- 
rism proved  successful  in  permanently  arresting  the  bleeding  in  this 
Hunterian  case  ;  but  while  the  result  in  this  particular  instance  is 
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successful,  very  gratifying,  it  should  not  be  forgotten  by  the  sur- 
geon, that,  in  numerous  instances  where  the  axillary  artery  has 
sustained  an  incised  wound  similar  in  character  to  that  witnessed  in 
the  foregoing  case,  the  ligature  of  the  subclavian  artery,  although  it 
arrested  the  bleeding  for  the  time  being,  has  in  the  end  proved  un- 
successful, being  followed  by  a  return  of  the  hemorrhage  from  the 
wounded  vessel,  especially  from  the  distal  portion  of  it,  or  by  gan- 
grene, which  sooner  or  later  proved  fatal.  The  writer  therefore 
r-  cannot  avoid  thinking  that  it  would  have  been  preferable 
to  tie  the  axillary  artery  at  the  place  where  it  was 
wounded,  applying  both  a  proximal  and  a  distal  ligature,  for  he 
feels  confident  that  a  much  larger  proportion  of  cases  of  this  nature 
would  be  saved  by  performing  this  operation  than  by  tying  the  ar- 
tery above  the  clavicle.2 

l  Vide  American  Medical  Time*.  2  Vid«  Mr.  Syme'a  Case  of  Axillary  Aneurism. 
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Moreover,  in  order  to  secure  the  bleeding  vessel  at  the  place  of 
injury,  it  would  not  have  been  necessary  to  follow  the  track  of  the 
original  wound.  The  preferable  course  would  have  been  to  cut 
directly  down  upon  the  artery  at  the  place  where  it  was  wounded, 
as  Professor  Gouley  did  in  Case  XXIX.,  and  then,  after  hav- 
ing exposed  the  vessel  at  the  seat  of  injury,  to  secure  it  by  two 
ligatures,  one  applied  on  the  proximal,  and  the  other  on  the  distal 
side  of  the  wound. 

In  the  next  case,  a  man  was  stabbed  with  a  knife  in  such  a  way 
that  his  brachial  artery  on  the  right  side  was  divided,  and  he  died 
of  hemorrhage  before  surgical  assistance  could  be  obtained. 

CASE  XXXII.  Incised  Wound  completely  dividing  the  Brachial  Ar- 
tery near  its  Commencement ;  Death  from  Primary  Hemorrhage  in  be- 
tween Fifteen  and  Twenty  Minutes.  —  A  middle  aged  man,  named  John 
Heavy,  was  stabbed  in  the  upper  part  of  the  right  arm  with  a  knife  on 
the  night  of  May  3d,  and,  according  to  the  statements  of  the  police  and 
others,  bled  to  death  in  fifteen  or  twenty  minutes  —  in  not  less  than  fif- 
teen nor  more  than  twenty  minutes. 

Autopsy  made  at  four  o'clock,  p.  M.,  May  4th,  at  the  Fourth  Ward 
station-house.  Cadaver  large  and  muscular.  Face,  lips,  and  surface 
of  body  generally,  very  pale,  and  present  a  waxen  appearance.  There 
is  an  incised  wound  on  the  anterior  and  inner  part  of  the  right  arm,  a 
little  way  below  the  fold  of  the  armpit ;  this  wound  is  one  inch  and  a 
quarter  in  length,  and  extends  obliquely  across  the  arm.  It  is  about 
two  inches  in  depth,  and  involves  the  brachial  artery,  which  has  been 
severed,  transversely,  near  its  origin.  The  ends  of  the  divided  vessel 
were  partially  contracted,  but  not  plugged  up  with  coagulated  blood. 
The  wound  of  the  soft  parts  exterior  to  the  vessel  was  filled  with  clotted 
blood.  The  lungs,  liver,  spleen,  and  internal  organs  generally,  con- 
tained much  less  than  the  normal  quantity  of  blood.  The  heart  was 
large  and  fatty.  Its  right  side  contained  some  blood.  The  foramen 
ovale  was  closed.  There  was  some  atheromatous  disease  in  the  ascend- 
ing aorta. 

The  autopsy  of  this  case  was  made  by  the  writer. 

In  the  following  case  the  external  carotid  artery  was  divided  with 
a  knife. 

CASE  XXXIII.  Incised  Wound  of  the  Throat  severing  the  External 
Carotid  Artery,  etc.  ;  Death  in  about  Twenty  Minutes  from  Hemorrhage. 
—  William  Berren,  a  sail-maker,  aged  about  32,  was  stabbed  during  an 
affray  in  Water  Street,  on  Saturday  night,  December  llth,  and  bled  to 
death  in  about  twenty  minutes,  according  to  the  statements  of  those  who 
were  acquainted  with  the  circumstances  attending  his  death. 
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Autopsy  at  Fourth  Ward  station-house,  December  13th,  twelve  o'clock 
M.  Face,  lips,  gums,  and  surface  of  whole  body  pale  and  exsan- 
guinated. External  examination  showed  the  presence  of  three  separate 
incised  wounds,  namely,  one  having  a  length  of  two  and  one  half  inches, 
situated  on  the  left  side  of  the  neck,  commencing  anterior  to  the  ear, 
and  extending  forward  and  somewhat  obliquely  downward,  just  beneath 
and  nearly  parallel  to  the  body  of  the  lower  jaw ;  another,  also  about 
two  and  one  half  inches  in  length,  located  behind  the  summit  of  the  left 
shoulder  —  a  "  flesh  wound,"  and,  therefore,  of  minor  importance  ;  and 
the  third,  about  one  and  a  half  inches  in  length,  situated  in  the  anterior 
part  of  the  left  lumbar  region  just  beneath  the  short  ribs.  The  direc- 
tion of  this  incision  through  the  skin  was  obliquely  upwards  and  for- 
wards. A  piece  of  the  omentum  was  hanging  out  of  this  wound,  and  I 
readily  passed  my  finger  through  it  into  the  cavity  of  the  abdomen, 
which  was  the  portion  of  the  body  next  examined.  On  following  the 
track  of  the  wound  last  mentioned,  it  was  found  to  perforate  the  abdom- 
inal walls,  to  traverse  the  descending  colon  from  side  to  side,  transfixing 
it,  to  penetrate  the  psoas  magnus  muscle,  and  to  terminate  at  the  spinal 
column.  Some  feces  had  escaped  through  the  wounds  of  the  intestine 
into  the  peritoneal  cavity.  There  was  also  some  extravasated  blood  in 
the  tissues  involved  by  the  wound,  and  in  the  peritoneal  cavity  near  the 
wound.  The  direction  of  its  track  was  from  the  exterior  of  the  body 
nearly  at  right  angles  to  the  long  axis  of  the  trunk,  varying  from  it 
slightly  downward. 

On  making  a  more  critical  examination  of  the  wound  in  the  throat, 
I  found  that  its  lips  were  drawn  together  with  a  single  point  of  inter- 
rupted suture,  that  they  were  somewhat  irregular  in  shape,  and  that  the 
track  of  the  wound  extended  almost  transversely  across,  and  nearly 
through  the  throat,  severing,  in  its  course,  the  anterior  third  of  the  left 
sterno-mastoid  muscle,  the  left  external  carotid  artery  near  its  origin,  and 
the  accompanying  vein  ;  that  it  passed  through  the  muscles  at  the  root 
of  the  tongue,  cutting  off  the  epiglottis  at  its  base  ;  that  it  divided  the 
great  cornu  of  the  hyoid  bone  on  the  right  side,  and  terminated  near 
the  anterior  margin  of  the  right  sterno-mastoid  muscle.  There  was 
some  clotted  blood  in  the  larynx  below  the  rima  glottidis.  The  stomach 
contained  a  few  ounces  of  matter  resembling  coffee-grounds,  which  was 
probably  blood  that  had  been  changed  by  the  action  of  the  gastric  juice. 
The  gastric  mucous  membrane  was  redder  than  natural.  The  lungs 
contained  less  than  the  normal  quantity  of  blood,  but  in  other  respects 
were  sound.  Heart  natural  in  structure.  Liver  rather  large  and  paler 
than  natural,  with  spots  of  commencing  fatty  degeneration  on  convex 
surface  of  right  lobe.  Kidneys  sound. 

The  extremities  of  the  severed  external  carotid  artery  were  somewhat 
contracted,  but  were  not  plugged  up  with  coagulated  blood.  The  wound 
in  the  neighborhood  of  this  vessel  contained  clotted  blood. 

The  autopsy  of  this  case  also  was  made  by  the  writer. 
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Comments.  —  The  last  two  cases  have  been  introduced  here  for 
the  purpose  of  showing  the  length  of  time  during  which  How  lon(?  a 
a  man  survives  when  he  has  received  an  incised  wound  ™hen  h™7** 
with  complete  division  of  an  artery  of  the  size  of  the  ex-  external  °r 
ternal  carotid  or  the  brachial  near  its  origin,  although  no  teryUtea^7- 
efforts  whatever  are  made  for  the  suppression  of  the  hem-  ered- 
orrhage.  In  both  cases  careful  inquiry  was  made  in  order  to  as- 
certain how  long  the  man  lived  after  he  was  stabbed.  To  this  end 
all  the  parties  cognizant  of  the  respective  transactions  were  ques- 
tioned on  this  point.  As  both  cases  were  thoroughly  investigated 
by  the  coroner,  unusual  facilities  were  afforded  for  pursuing  this 
inquiry.  In  neither  of  them  was  any  effort  of  importance  made 
to  arrest  the  hemorrhage.  In  both  of  them  the  loss  of  blood  was 
the  cause  of  death.  As  already  stated  the  one  who  sustained  a 
division  of  the  brachial  artery  near  its  commencement  died  in  not 
less  than  fifteen  nor  more  than  twenty  minutes  after  the  wound 
was  inflicted.  The  other  one  had  his  external  carotid  artery  on 
the  left  side  cut  off  near  its  origin,  and  died  in  about  twenty  min- 
utes afterwards. 

In  both  cases  the  ends  of  the  divided  arteries  were  partially,  that 
is,  somewhat  contracted,  but  they  were  neither  filled  nor  plugged 
up  with  coagulated  blood,  and  were  therefore  patulous. 

In  the  next  case  the  popliteal  artery  was  cut  in  two  with  the 
point  of  a  sabre. 

CASE  XXXIV.  Incised  Wound  of  the  Popliteal  Artery,  completely 
dividing  it,  inflicted  with  a  Sabre  ;  followed  by  Traumatic  Aneurism  ; 
treated  by  the  Old  Method ;  Death  on  the  Thirty-eighth  Day  after  the  Op- 
eration, with  Symptoms  of  Py&mia ;  Case  related  by  Deschamps.  — 
Etienne  Repasses,  a  servant,  aged  41,  was  admitted  to  the  La  Charite 
Hospital,  May  9th,  for  a  stab  in  the  ham,  inflicted  with  the  point  of  a 
sabre. 

The  wound  was  situated  at  the  posterior,  inferior,  and  external  part 
of  the  thigh,  and  penetrated  to  the  popliteal  artery.  There  was  a  cir- 
cumscribed aneurismal  tumor,  about  the  size  of  a  turkey's  egg,  and  hav- 
ing a  strong  and  visible  pulsation.  The  leg  was  much  swollen,  especially 
about  the  calf.  The  state  of  the  patient  was  rendered  still  more  alarm- 
ing in  consequence  of  a  catarrhal  affection,  which  had  come  on  rapidly 
the  day  after  the  wound,  accompanied  by  much  fever,  oppression,  and 
sleeplessness ;  the  expectoration  was  very  abundant  and  suspicious  in 
appearance.  The  operation  could  not,  consequently,  be  had  recourse  to 
at  present ;  we  therefore  contented  ourselves  with  applying  a  bandage 
methodically  on  the  foot  and  leg,  and  graduated  compression  on  the 
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femoral  artery.  The  pains  in  the  wounded  part  were  not  very  severe 
for  some  time ;  but  they,  as  well  as  the  swelling  of  the  leg,  increased 
from  the  14th  to  the  20th,  though  the  aneurismal  tumor  did  not  appear 
to  undergo  any  change.  On  the  20th  of  J.une,  the  condition  of  the  pa- 
tient, as  far  as  the  chest  was  concerned,  appearing  improved,  and  the 
fever,  as  well  as  the  quantity  of  the  expectoration,  being  diminished,  I 
decided  to  perform  the  operation,  which  was  accordingly  done  on  the 
same  day. 

The  patient  having  been  laid  upon  his  belly,  I  cut  down  upon  the 
tumor  in  the  direction  of  the  artery,  dividing  first  of  all  the  skin,  and 
afterwards  the  cellular  tissue,  with  all  the  precautions  necessary  to  avoid 
implicating  the  nerve,  which  I  carefully  sought  for.  The  skin  and  cellu- 
lar tissue  having  been  divided  to  an  extent  of  six  fingers'  breadth,  I 
found  the  nerve,  by  the  side  of  which,  towards  the  internal  part  of  the 
ham,  I  continued  the  dissection  until  I  had  penetrated  into  the  aneu- 
rismal sac.  Then  separating  the  nerve  with  the  fingers  of  the  left  hand, 
I  opened  the  sac  upwards  and  downwards. 

I  next  removed  all  the  clots,  and  having  washed  and  sponged  out  the , 
whole  of  the  interior  of  the  sac,  could  then  observe  its  extent,  and  the. 
situation  of  the  wound  in  the  artery,  which  could  readily  be  seen  ;  it  cut 
the  vessel  completely  across.  The  state  of  the  parts  was  such  that  the 
end  of  the  finger  could  readily  be  introduced  into  the  artery  where  it 
was  divided.  I  loosened  the  tourniquet,  and  the  free  escape  of  the 
blood  confirmed  me  in  my  opinion  as  to  the  situation  of  the  wound. 
We  observed  that  this  was  not  at  the  deepest  part  of  the  sac,  as  com- 
monly happens,  but  that  it  was  somewhat  to  the  outside,  in  consequence 
of  which  the  application  of  the  ligature  was  easier.  I  employed  the 
same  needle,  in  the  same  way,  and  with  the  same  ease  as  before,  passing 
a  waxed  thread  under  the  artery,  about  four  lines  below  the  wound  in  it  ; 
the  thread  was  then  tied  with  a  common  knot. 

I  then  applied  the  upper  ligature  at  nearly  an  equal  distance  from  the 
wound  in  the  artery. 

At  noon,  on  the  same  day,  the  leg  was  nearly  of  its  natural  tempera- 
ture, but  the  foot  was  cold  and  insensible ;  warm  spirituous  fomenta- 
tions were  employed  uninterruptedly.  In  the  evening  the  foot  appeared 
to  me  not  quite  so  cold,  which  I  might  have  attributed  to  the  hot  linens 
that  constantly  enveloped  it,  if  sensibility  had  not  returned  to  a  certain 
degree.  This  sensibility  was  more  distinct  on  the  following  day  and  the 
day  after  that ;  but  still  the  foot  became  cold  whenever  the  hot  linens 
were  removed  ;  it  was  not  till  the  following  day  that  the  toes  acquired  a 
little  warmth ;  on  the  next  day  they  were  in  their  natural  state. 

On  the  2d  of  July,  the  twelfth  day  after  the  operation,  observing  that 
all  the  parts  included  in  the  noose  of  the  superior  ligature  were  divided, 
I  removed  the  serre-artere.  Two  days  afterwards  the  lower  ligature 
became  so  loose  as  to  enable  me  to  pass  a  grooved  director  into  its 
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noose,  and  to  divide  it.  The  sensibility  and  temperature  of  the  part 
were  natural,  but  the  swelling  of  the  leg  had  not  diminished.  A  deep 
and  painful  swelling  in  the  gemelli  and  soleus  muscles  terminated  in 
an  abscess,  the  pus  of  which  emptied  itself  into  the  wound ;  in  the 
lower  angle  of  which  I  made  an  incision  in  order  to  make  the  commu- 
nication easier. 

About  the  20th  of  July,  a  month  after  the  operation,  the  patient  was 
attacked  with  an  obstinate  diarrhoea  ;  irregular  shiverings,  vomiting,  and 
fainting  fits  then  came  on,  the  pus  became  fetid  and  serous,  and  he  died 
on  the  28th  of  the  same  month,  the  thirty-eighth  day  after  the  opera- 
tion. 

The  foregoing  account  of  the  case  has  been  condensed  from  Des- 
champs'  report.1 

Comments.  —  It  was  an  important  and  almost  an  unique  feature 
of  this  case,  that  the  vessel  from  which  the  traumatic  aneurism  was 
developed  in  the  popliteal  region,  had  been  completely  Traumatic 
divided  by  the  point  of  the  sabre,  when  it  inflicted  the  seldoS8™- 
wound  at  the  outset.  It  is  not  by  any  means  a  common  the  artery  is 
occurrence  for  a  traumatic  aneurism  to  be  formed  at  the  divided, 
extremity  of  a  divided  artery.  The  kind  of  injury  to  blood-vessels 
which  is  usually  associated  with  the  formation  of  traumatic  aneu- 
rism, is  either  a  punctured  wound,  or  a  lesion  of  such  a  character 
as  to  involve  only  a  partial  division  of  the  arterial  tube.  Experi- 
ence has  shown  that  this  obtains  in  a  very  large  majority  of  the 
instances  of  traumatic  aneurism.  In  another  place  we  shall  pre- 
sent an  account  of  another  case,  wherein  a  traumatic  aneurism  was 
developed  from  the  proximal  extremity  of  an  axillary  artery  which 
had  been  severed  by  a  carbine-shot ;  and  we  propose  there  to  make 
some  additional  observations  upon  the  subject. 

In  the  next  case  the   external  coat  of  the  brachial  artery  was 
wounded  with  an  amputating  knife,  and  a  rare  variety  of  Hernlai 
traumatic  aneurism  was  produced  in  consequence. 


aueurism. 


CASE  XXXV.  Aneurism  of  Brachial  Artery  occurring  in  the  Slump 
after  Amputation  of  Arm,  and  occasioned  by  Excision  of  the  External 
Goat  of  the  Vessel  through  a  Small  Space  with  the  Amputating  Knife  ; 
Hemorrhage  from  Rupture  of  the  Aneurismal  Swelling  ;  Reamputation  ; 
Recovery;  Case  reported  by  G.  W.  Smith,  M.  D.,  of  Plainfield,  Penn., 
in  the  "  American  Journal  of  the  Medical  Sciences,"  October,  1865,  pp. 
417,  418.  —  John  Finley,  private,  Company  E,  3d  Massachusetts  Artil- 

1  Vide  Observations  on  Aneurism,  Sydenham  Society  edition,  p.  410,  el  seq-,  London, 
1844. 
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lery,  admitted  to  White  Hall  Hospital,  August  24th,  1865.  This  man's 
right  arm  had  been  amputated,  August  19th,  very  close  to  the  elbow- 
joint,  in  consequence  of  a  severe  injury  of  the  right  fore-arm,  the  re- 
sult of  the  premature  explosion  of  a  shell, fired  from  his  own  gun.  The 
form  of  the  operation  was  the  anterior  and  posterior  flap.  On  admis- 
sion the  man's  general  health  was  very  much  better  than  could  have 
been  expected  under  existing  circumstances  ;  he  ate  well,  slept  well,  and 
suffered  but  little  pain  ;  his  bowels  were  regular,  tongue  clean,  skin 
healthy,  pulse  seventy-eight  and  of  good  volume.  These  happy  indica- 
tions are  severally  alluded  to,  because  it  is  thought  their  existence  is 
somewhat  remarkable  in  conjunction  with  a  stump  five  days  after  am- 
putation, the  condition  of  which  is  decidedly  unhealthy,  not  only  at  the 
point  of  operation,  where  the  flaps  are  pale,  flabby,  and  by  their  ap- 
pearance would  seem  to  indicate  a  decided  lack  of  constitutional  vital- 
ity, but  throughout  its  whole  extent  being  severely  and  deeply  burned. 
The  left  arm,  shoulder,  and  breast  were  also  badly  burned.  The  treat- 
ment consisted  of  nutritious  food  and  porter,  with  the  local  application 
of  warm  water ;  as  a  stimulant,  au  occasional  touching  of  the  wound, 
with  acid,  nitric,  3J.  to  aq.  Si.  was  resorted  to. 

On  the  night  of  August  27th,  secondary  hemorrhage  occurred,  of  an 
alarming  character;  the  Heeding  was  finally  arrested  by  pressure,  after  at 
least  twenty-five  ounces  of  blood  had  been  lost.  From  this  time  until 
August  31st,  the  patient  did  comparatively  well;  on  the  morning  of  this 
day  the  hemorrhage  recurred,  and  a  board  of  medical  officers  was  called 
to  see  the  patient  in  consultation.  At  this  time  the  burned  arm  was  in 
a  very  unpromising  condition,  for  though  not  actually  sloughing,  there 
was  every  indication  that  such  an  event  would  soon  occur.  It  was  also 
discovered  that  the  circulation  in  the  part,  from  some  cause,  was  abnor- 
mal. After  careful  examination,  an  opinion  was  formed  that  an  aneurism 
of  the  brachial  artery  existed.  The  unhealthy  condition  of  the  burned 
stump,  it  was  thought,  promised  badly  for  the  success  of  ligation,  and  it 
was  decided  to  reamputate.  The  circular  operation  was  performed  near 
the  shoulder-joint.  Very  little  hemorrhage  occurred.  Anaesthetic  used, 
consisted  of  chloroform  one  part,  ether  four  parts. 

An  examination  of  the  amputated  portion  showed  a  well-formed  an- 
eurism of  the  brachial  artery,  existing  about  two  and  a  half  inches  above 
\he  point  of  application  of  the  ligature.  The  two  inner  coats  of  the  artery 
Description  were  intact,  and  formed  the  walls  of  the  aneurismal  tumor.  The 

ofhernial  J  .  . 

aneurism.  external  coat  was  deficient,  a  small  portion  of  its  circumference 
having  been  shaved  off  by  the  knife  of  the  operator  in  cutting  the  anterior 
flap  at  the  first  amputation.  Through  this  opening,  or  ring,  the  aneurismal 
tumor  protruded,  reminding  one  of  the  protrusion  of  a  femoral  hernia 
through  its  nng.  The  edges  of  the  ring  were  bold  and  well  defined,  and  the 
tumor  itself  consisted  of  a  well-marked  neck  and  body  ;  that  portion  of  it 
within  the  circumference  of  the  ring  being  constricted  to  the  diameter  of  one 
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eighth  of  an  inch,  the  protruded  part  or  body  measuring  at  least  half  an 
inch  in  diameter.  It  was  discovered  that  the  hemorrhage  proceeded 
from  a  rupture  in  the  walls  of  the  aneurism. 

The  secondary  amputation  did  very  well,  and  the  patient  was  trans- 
ferred to  his  own  State,  October  29th,  with  a  stump  entirely  cicatrized. 

Remarks  by  the  Dr.  Smith  who  reported  the  Case "  By  this  case  two 

points  of  special  interest  are  presented  to  the  surgeon.  The  HOW  pro- 
first  is,  that  the  knife  of  the  operator,  in  performing  a  flap  duced' 
amputation,  may  so  wound  an  artery  as  not  to  be  perceptible  at  the 
time,  and  yet  give  rise  to  very  serious  secondary  results.  Again,  this 
case  proves  that  the  walls  of  an  aneurism  are  not  always  formed  by  the 
external  coat  of  an  artery ;  neither  are  they  always  formed  by  the  dilata- 
tion of  all  the  coats  ;  nor  are  they  always  produced  by  the  condensation 
of  the  cellular  tissue  lying  exterior  to  the  vessel  in  cases  of  traumatic 
aneurism  ;  but  they  may  be  formed  by  the  dilatation  of  the  internal  tunics, 
the  outer  one  being,  from  some  cause,  injured.  In  the  case  now  under 
consideration,  the  external  coat  was  certainly  injured  by  the  knife.  At 
first  it  was  thought  that  the  lesion  which  said  coat  had  sustained  might 
have  been  the  result  of  a  direct  injury  to  the  vessel,  inflicted  at  the  time 
of  the  explosion  of  the  shell ;  but  the  healthy  condition  of  all  the  coats, 
and  the  smooth  cut  edges  of  the  wound  in  the  fibrous  tunic,  as  seen  at 
the  autopsy  of  the  part  last  amputated,  precluded  the  latter  supposi- 
tion." 

The  variety  of  traumatic  aneurism  which  occurred  in  the  case 
just  related  is  called  hernial,  from  its  fancied  resemblance  to  the 
appearance  presented  by  intestinal  protrusion  in  cases  of  umbilical, 
inguinal  or  femoral  rupture.  Mr.  Holmes,  however,  seems  in- 
clined to  doubt  whether  hernial  aneurism  ever  occurs ; 1  but  the 
foregoing  example  seems  to  place  the  matter  beyond  question. 

1  Vide  System  of  Surgery,  vol.  iii.  p.  347. 


CHAPTER  FOURTH. 

ON  TRAUMATIC  ANEURISM. 

This  Accident  was  well  known  to  the  Ancient  Surgeons.  —  Galen  was  the  Earliest  Writer 
on  this  Subject.  —  Five  Cases  of  Traumatic  Aneurism  have  already  been  related  in  this 
Essay.  —  The  First  resulted  from  a  Punctured  Wound.  —  The  Second  from  a  Lacerated 
Wound.  —  The  Third  from  a  Gunshot  Wound.  —  The  Fourth  from  an  Incised  Wound.  — 
The  Fifth  was  an  Example  of  Hernial  Aneurism.  —  Two  Principal  Varieties  of  Traumatic 
Aneurism  recognized :  1.  the  Diffused;  2.  the  Circumscribed.  —  Pathology  of  the  Diffused 
Variety.  —  Pathology  of  the  Circumscribed  Variety.  —  Two  Exceptional  Forms  of  the 
Circumscribed  Variety  also  mentioned.  —  An  Illustrative  Case  of  Circumscribed  Trau- 
matic Aneurism  of  the  Femoral  Artery  produced  by  a  Bayonet  Wound,  contributed  by 
Professor  Gouley.  —  The  Way  in  which  this  Variety  of  Aneurism  is  not  unfrequently  pro- 
duced. —  Traumatic  Aneurism  is,  in  Reality,  a  Variety  of  Arterial  Wound  in  which  the 
External  but  not  the  Internal  Bleeding  has  ceased.  —  A  Case  in  which  the  Axillary  Ar- 
tery was  severed  by  a  Carbine-ball;  Circumscribed  Traumatic  Aneurism  appeared  on  the 
T  wenty-first  Day ;  Ligature  of  the  Subclavian;  Death  Forty-six  Days  afterwards  from 
Exhaustion,  produced  by  Secondary  Hemorrhage  and  Suppuration.  —  Comments.  — 
Concerning  Hemorrhage  from  Wounded  Arteries.  —  On  the  Means  by  which  the  Bleed- 
ing stops  of  itself  when  Large  Arteries  are  Severed  by  Gunshot  Projectiles.  —  Why 
Arteries  are  more  liable  to  bleed  when  partially  than  when  completely  divided.  —  Con- 
cerning the  Surgical  Treatment  of  Priman'  Hemorrhage.  — On  the  Causes  of  the  An- 
eurismal  Murmur  and  Thrill.  —  Why  the  Murmur  and  Thrill  are  sometimes  not  pres- 
ent. —  Pathology  of  the  Aneurismal  Swelling  in  the  Case  just  related.  — Pathology 
of  the  Secondary  Hemorrhage  which  occurred  in  the  same  Case. — It  did  not  occur 
from  the  Distal  End  of  the  Severed  Artery.  —  It  did  occur  from  the  Proximal  End 
through  Reflux  of  Blood  in  the  Branches  of  the  Axillary  when  the  Collateral  Circulation 
got  well  established.  —  The  Old  Operation  should  have  been  performed  in  this  Case.  — 
The  Reasons  why  stated.  —  These  Views  are  corroborated  by  Sir  Charles  Bell's  Case, 
which  is  here  related.  —  Surgical  Treatment  of  Traumatic  Aneurism  in  general.  —  The 
Ancient  Surgeons  were  acquainted  with  Excellent  Methods  of  treating  this  Lesion.  — 
Galen,  Aetius,  and  Paulus  -(Egineta  referred  to.  —  Of  the  Operation  of  Antyllus,  now  fre- 
quently called  "  the  Old  Operation."  —  Albucasis  and  Haly  Abbas  also  referred  to.  — 
Treatment  of  Diffused  Traumatic  Aneurism.  —  The  Old  Operation  generally  to  be  pre- 
ferred. —  Treatment  of  Circumscribed  Traumatic  Aneurism. —  Objections  to  the  Plan  of 
Hunter  in  such  Cases. —  It  may  fail  through  inducing  Consecutive  Gangrene  or  Second- 
ary Hemorrhage.  —  The  Old  Operation  less  likely  to  be  followed  by  these  Disasters.  — 
The  same  Subject  continued.  —  Mr.  Syme  deserves  much  credit  for  reviving  the  Old  Op- 
eration. —  An  Illustrative  Case  in  which  the  Old  Operation  was  performed  with  an  Excel- 
lent Result.  —  Immense  Pouch-shaped  Aneurism  of  the  Femoral  Artery,  produced  by  Gun- 
shot Injury;  treated  by  tying  the  Vessel  on  both  the  Proximal  and  the  Distal  Side  of  the 
Orifice  with  a  Good  Result.  —  Concerning  Distal  Hemorrhage  in  this  Case.  —  Description 
of  the  Aneurismal  Sac.  —  Progress  of  the  Case  after  the  Operation  very  satisfactory. — 
How  the  Difficulties  attending  the  Performance  of  the  Old  Operation  in  Cases  such  as  the 
Foregoing  may  be  obviated.  —  Rules  laid  down.  —  Additional  Remarks  concerning  the 
Treatment  of  Traumatic  Aneurism  of  the  Axillary  Artery.  —  The  Plan  of  Treatment 
should  be  adapted  to  meet  the  Peculiarities  of  Traumatic  Aneurism  in  Special  Cases.  — 
A  Case  qf  Traumatic  Aneurism  of  the  Femoral  Artery  occasioned  by  Gunshot  Injury; 
Secondary  Hemorrhage  occurred  Several  Times ;  cured  finally  by  opening  the  Sac  and 
tying  the  Artery  both  above  and  below  the  Place  of  Injury.  —  We  generally  prefer  the  Old 
Operation  to  that  of  Hunter  and  Anel,  because  it  is  more  likely  to  prove  successful.  — 
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The  Hunterian  Operation  does  not  always  fail  in  such  Cases.  —  An  Illustrative  instance 
related. — Another  Illustrative  Case  narrated,  in  which  the  Operation  of  Anel  was  fol- 
lowed by  Traumatic  Gangrene.  —  The  Femoral  was  the  Artery  that  was  involved.  —  The 
Limb  was  amputated  in  order  to  obviate  the  Consequences  of  Gangrene,  and  the  Patient 
finally  recovered.  —  The  Plan  of  Hunter  is,  however,  sometimes  preferable  to  the  Old  Op- 
eration in  Cases  of  Traumatic  Aneurisms  of  the  Leg  and  Ham.  —  Dupuytren  was  the 
first  to  conceive  and  execute  this  Proposal.  —  An  Illustrative  Case  that  occurred  in  Du- 
puytren's  Practice.  —  The  Reasons  which  led  him  to  operate  on  the  Plan  of  Hunter  stated. 

—  Dupuytren's  Observations  on  this  Point  very  interesting  and  instructive. —  Delpech  sub- 
sequently treated  a  Similar  Case  in  the  same  Way  with  a  Good  Result.  —  Dupuytren  also 
treated  a  Gunshot  Case  on  the  same  Plan  with  Success.  —  Dupuytren's  Objections  to  Am- 
putation in  Cases  of  Traumatic  Aneurism,  produced  by  Simple  Fracture.  —  His  Objec- 
tions to  the  Old  Operation  also  stated. — Much  Injury  may  be  done  by  attempting  the 
Performance  of  an  Impracticable  Operation.  —  When  the  Fracture  is  compound,  it  is  gen- 
erally preferable  to  perform  the  Old  Operation,  or  else  to  amputate.  — Mr.  Holmes'  Re- 
marks concerning  Traumatic  Aneurism  complicating  Fracture.  —  Resume"  of  the  Surgical 
Treatment  of  Traumatic  Aneurism  required  in  the  several  Surgical  Regions  of  the  Body. 

—  Popliteal;    Femoral;    Iliac;  Carotid;  Axillary;   Brachial;   Radial;  Ulnar;  and  the 
Palmar  Arch.  —  The  next  Two  Cases  illustrate  the  Distressing  and  even  Deplorable  Cir- 
cumstances under  which  the  Surgeon  must  sometimes  operate  for  Traumatic  Aneurism. — 
In  the  First  of  them  the  Result  was  good.  —  In  the  Last,  Recovery  might  have  taken 
place  if  the  Old  Operation  had  been  seasonably  performed.  —  The  same  Case  also  forcibly 
illustrates  the  Inutility  of  Local  Compression  as  a  Curative  Measure  of  Axillary  Aneu- 
rism. —  Of  Compression  as  a  Curative  Measure  for  Traumatic  Aneurism  in  general.  — 
The  Results  of  the  Treatment  by  Compression  stated.  —  This  Plan  of  Treatment  not 
adapted  to  the  Cure  of  Acute  Traumatic  Aneurism. 

THIS  formidable  affection  of  the  arterial  system,  tlie  result  of 
certain  kinds  of  vascular  injury,  appears  to  have  been  well  Known  to 

J     .V  .  the  ancient 

known  to  the  ancient  practitioners  of  the  surgical  art.  surgeons. 
Concerning  it,  Albucasis  says,  in  substance,  that  when  an  artery 
is  wounded  and  the  skin  heals  over  it,  an  aneurismal  tumor  is  fre- 
quently the  consequence.     He   also  takes  pains  to  say  that  the 
opening  of  such  tumors  by  incision,  especially  if  they  are  situated 
in  the  armpits,  groins,  and  neck,  would  be  a  fatal  mistake.1     But 
Galen  appears  to  have  been  the  first  writer  in  the  order  Galen  the 
of  time,  to  speak  of  traumatic  aneurism.     "  He  states  ™1^  ^j£_ 
that  he  has  known  cases  in  which  an  aneurism  had  been  *ct* 
occasioned  by  a  wound  of  the  artery  at  the  bend  of  the  arm  in 
venesection."  2     Aetius  observes,  in  effect,  that  aneurism  may  be 
produced  in  any  part  of  the  human  body  by  the  wounding  of  an 
artery,  as  when  an  unskillful  surgeon,  in  opening  a  vein  at  the 
bend  of  the  arm,  opens  an  artery  at  the  same  time.3 

In  the  preceding  pages  of  this  essay,  five  cases  of  traumatic  an- 
eurism have  already  been  related.     All  of  them  resulted  Five  caseg 
from  external  violence,  but  in  each  of  them  the  wound 
of  causation   presented  a  different   character.      In   the  Essay- 

1  Vide  Paulus  ^Egineta,  vol.  ii.  p.  312,  London,  1846. 

2  Op.  tit.,  p.  311.  8  Op.  dt.t  p.  311,  312. 
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first  of  them,  following  the  order  in  which  they  were  related,  an 
Kret  result-  aneurism  of  the  anterior  trunk  of  the  internal  iliac  artery 
punctured  was  produced  by  a  punctured  wound  of  that  vessel  in- 
flicted by  a  bayonet  thrust.1 

In  the  second  instance  an  aneurism  of  the  peroneal  artery  was 
From  lacer-  produced  by  a  lacerated  wound  of  that  artery,  resulting 
ated  wound.  from  &  ff^^^fQ  of  tne  bones  of  the  leg,  and  the  tearing 
of  that  vessel  by  a  sharp  fragment  of  the  fibula.2 

In  the  third  instance  an  aneurism  of  the  popliteal  artery  was 
From  gun-  produced  by  a  gunshot  wound,  inflicted  by  a  minie  ball, 
•hot  wound.  whjcn  perforated  that  vessel,  that  is,  passed  through  it 
from  side  to  side.3 

In  the  fourth  instance  an  aneurism  of  the  popliteal  artery  was 
*rom  incised  produced  by  an  incised  wound  of  that  artery,  inflicted  by 
the  point  of  a  sabre,  which  divided  that  vessel  com- 
pletely.4 

In  the  fifth  instance  an  aneurism  of  the  brachial  artery  was  pro- 
Hemiai  duced  by  an  incised  wound,  involving  the  external  coat 
aneurism.  Qf  fa^  artery,  and  shaving  off  a  portion  of  the  same. 
The  internal  and  middle  coats  protruded  through  the  opening  in 
the  fibrous  or  external  tunic,  in  such  a  way  as  to  remind  one,  not 
a  little,  of  the  protrusion  of  femoral  hernia.5  This  instance  which, 
to  say  the  least,  is  a  remarkable  one,  is  very  clearly  and  concisely 
narrated  by  Dr.  Smith. 

We  have,  therefore,  already  had  brought  to  our  attention  the 
subject  of  traumatic  aneurism,  produced  by  punctured,  by  lacer- 
ated, by  gunshot,  and  by  incised  wounds  of  arteries,  whereby  their 
calibre  was  penetrated ;  and  likewise  the  subject  of  traumatic  an- 
eurism occasioned  by  an  incised  wound  of  the  external  coat  of  a 
large  artery,  a  portion  of  said  coat  having  been  shaved  off  by  an 
amputating  knife  in  such  a  way  as  to  permit  the  internal  and  mid- 
dle coats  of  the  vessel  to  protrude  through  the  opening  in  the  ex- 
ternal coat,  and  thus  produce  the  so-called  hernial  aneurism. 

Two  principal  varieties  of  traumatic  aneurism  are  generally 
Twoprinci-  recognized  among  surgeons,  namely,  the  diffused  and  the 
pai  varieties.  Circumscribed. 

The  diffused  traumatic  aneurism  consists  of  a  swelling  occasioned 
Pathology  by  the  extravasation  of  blood  into  some  part  of  the  body 
ftised6  from  a  wounded  artery,  and  is  usually  attended  with 

more  or  less  pulsation,  thrill,  and  bruit,  from  the  projection  into  it 

i  Vide  Case  I.  2  Vide  Case  VII.  •  Vide  Case  X. 

<  Vide  Case  XXXIV.  6  Vide  Case  XXXV. 
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of  blood  in  jets  from  the  wounded  vessel.  This  kind  of  tumor 
consists  of  effused  blood,  poured  out  into  the  deep  connective  tissue 
from,  and  communicating  directly  with,  the  canal  of  the  wounded 
artery.  Its  extent  is  limited  by  the  pressure  of  the  surrounding 
parts,  and  by  partially  coagulated  blood  held  in  the  meshes  of  the 
broken  down  connective  tissue.  Its  boundary,  which  is  ill  defined, 
is  composed  partly  of  this  coagulum,  and  partly  of  plastic  matter, 
and  has  a  constant  tendency  to  spread  from  the  pressure  of  the 
fluid  blood,  which  continues  to  be  projected  into  the  centre  of  the 
aneurismal  tumor.  (Erichsen.) 

The  circumscribed  traumatic  aneurism  differs  widely  from  the 
variety  just  mentioned,  since  it  possesses  a  distinct  sac,  Pathology 
which  is  generally  formed  by  a  consolidation  of  the  con-  cumscribed. 
nective  tissue  through  pressure,  and  through  the  exudation  into  it 
of  plastic  matter  arising  from  the  irritation  to  which  the  connective 
tissue  is  subjected.  This  form  of  aneurismal  tumor  is  usually 
moderate  in  size,  and  tolerably  firm  in  feel.  It  pulsates  synchro- 
nously with  the  contractions  of  the  heart,  and  almost  always  has  a 
distinct  bruit  and  thrill,  which  are  suspended  when  the  artery  lead- 
ing to  it  is  sufficiently  compressed,  but  they  return  again  on  the 
withdrawal  of  the  compressing  force. 

Besides  this,  which  is  the  common  form  of  circumscribed  trau- 
matic aneurism,  two  other  forms  are  occasionally  met  Exceptional 
with.  One  of  them  has  already  been  presented  to  us  in  cuTscribeT" 
Case  XXXV.,  and  consists  of  the  dilatation  of  the  internal  aneurism, 
and  middle  coats  of  an  artery,  a  portion  of  the  external  tunic  having 
been  shaved  off  with  a  sharp  instrument  in  such  a  way  as  to  permit 
it  to  take  place  ;  and  the  aneurismal  sac  is  formed  of  the  internal 
and  middle  coats  of  the  vessel.  In  the  other  of  these  two  rare 
varieties  of  circumscribed  traumatic  aneurism,  the  walls  of  the  sac 
are  formed  from  the  external  coat  and  the  sheath  of  the  artery. 
It  usually  arises  from  a  small  puncture  of  a  large  artery  such  as 
the  axillary  or  the  femoral.  At  first  the  bleeding  is  profuse  ;  but 
being  arrested  by  local  pressure,  both  the  external  wound  and  the 
wound  of  the  artery  heal  up.  Afterwards,  the  cicatrix  in  the 
artery  gradually  yields,  forming,  at  the  end  of  weeks  and  months, 
a  tumor  which  pulsates  excentrically,  with  distinct  bruit  and  thrill, 
and  has  all  the  symptoms  that  characterize  an  aneurism  from 
disease.  This  variety  of  circumscribed  aneurismal  tumor  pos- 
sesses a  distinct  sac,  formed  by  the  dilatation  of  the  cicatrix  in  the 
external  coat  and  sheath  of  the  artery,  no  blood  being  effused  into 
the  surrounding  tissues.  (Erichsen.) 


100  AN   ILLUSTRATIVE  CASE. 

The  next  case  presents  us  with  an  interesting  example  of  the 
common  form  of  circumscribed  traumatic  aneurism.  It  was  occa- 
sioned by  a  punctured  wound  of  the  femoral  artery,  which  was 
inflicted  with  the  point  of  a  bayonet.  It  was  related  to  the  author 
by  Professor  Gouley. 

CASE  XXXVI.  Bayonet  Wound  involving  Femoral  Artery  near  its 
Commencement ;  Circumscribed  Traumatic  Aneurism,  etc.  —  Private  Den- 
nis McGarvey,  Company  I,  25th  New  York  Volunteers,  was  admitted  to 
the  E  Street  U.  S.  Army  General  Hospital  (Washington  Infirmary), 
May  23,  1861.  He  had  been  accidentally  wounded  by  a  bayonet  thrust 
in  the  right  groin,  about  one  hour  before  admission  to  hospital.  The 
weapon  entered  horizontally,  in  a  direction  backwards  and  outwards,  one 
inch  below  Poupart's  ligament,  and  one  eighth  of  an  inch  to  the  inner 
side  of  a  line  drawn  from  the  middle  of  said  ligament  to  the  inner  bor- 
der of  the  patella. 

Considerable  hemorrhage  occurred  immediately  after  the  wound  was 
inflicted.  It  was  arrested  by  local  pressure.  Dr.  Gouley  saw  this  pa- 
tient, for  the  first  time,  four  days  after  the  accident,  and  found  consider- 
able tumefaction,  with  pain  extending  up  to  the  inguinal  region.  The 
wound,  three  fourths  of  an  inch  in  length,  had  healed  by  first  intention. 
On  palpation  a  distinct  thrill  could  be  felt,  and  that  circumscribed  for 
the  space  of  not  more  than  one  inch  and  a  half  to  the  outside,  and  half 
an  inch  above  and  below  the  wound.  A  bellows  murmur  was  distinctly 
heard  on  applying  the  ear  lightly  over  the  space  above  described. 

Treatment.  —  Horizontal  posture,  and  the  local  application  of  an 
evaporating  lotion  of  lead  and  opium  continued  for  a  week. 

June  11. — The  patient  felt  so  well  that  he  insisted  on  joining  his 
regiment,  and  accordingly  was  discharged  from  the  hospital. 

The  day  previous  to  his  discharge  he  was  again  examined  with  the 
following  result :  Small  circumscribed  tumor  having  the  size  of  an  Eng- 
lish walnut,  and  presenting  the  same  physical  signs  as  already  noted. 
Compression  of  the  femoral  artery  above  it  arrests  pulsation,  thrill,  and 
bellows  murmur,  and  causes  it  to  diminish  in  size  and  become  soft. 

The  patient  promised  to  report  himself  if  the  tumor  should  increase 
in  size,  but  nothing  was  heard  of  him  afterwards. 

Comments.  —  This  case  serves  well  to  illustrate  the  method  in 
HOW  some-  which  a  circumscribed  traumatic  aneurism  is  not  unfre- 
formeki.  quently  formed.  Some  important  artery  happens  to  be 
punctured  with  a  narrow-bladed  or  slender  instrument.  Arterial 
hemorrhage  immediately  ensues.  It  is  arrested  by  compression. 
The  wound  of  the  integuments  unites  by  adhesion,  and  probably 
while  the  compression  is  still  applied.  Not  so,  however,  with  the 
orifice  in  the  wounded  artery.  It  does  not  heal,  and,  under  the 
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circumstances,  it  cannot  close  spontaneously  even  for  a  brief  period. 
On  the  contrary,  the  blood  continues  to  be  projected  from  it  with 
each  pulsation,  and  sooner  or  later,  according  to  the  nature  of  the 
surrounding  parts  and  other  circumstances,  an  aneurismal  swelling 
of  considerable  size  is  formed.  The  external  bleeding  has  ceased 
because  the  external  orifice  of  the  wound  is  closed,  but  the  inter- 
nal bleeding  continues  because  the  internal  orifice  —  the  aperture 
in  the  walls  of  the  artery  —  is  not  closed.  Although  the  wound  of 
the  integuments  and  the  superficial  parts  is  healed,  the  wound  of 
the  artery  is  not  healed.  Hence,  in  dealing  with  cases  belonging 
to  this  category,  and,  indeed,  with  all  cases  of  traumatic  aneurism, 
it  is  well  for  the  surgeon  always  to  keep  in  view  the  fact  that  he  is 
in  reality  dealing  with  a  wounded  artery,  that  the  external  bleed- 
ing is  temporarily  restrained  by  an  exceptional  condition  of  the 
superficial  parts,  that  the  aperture  in  the  vessel  cannot  become 
closed  without  the  assistance  of  surgical  art,  and  that  the  whole 
interest  and  danger  of  the  case  arise  from  the  arterial  wound.  By 
such  considerations  we  are  enabled  to  perceive  the  reasons  why 
punctured  wounds  of  arteries  are  more  liable  to  be  followed  by 
traumatic  aneurism  than  the  other  forms  of  vascular  injury,  and 
why  they  prove  so  dangerous  and  troublesome. 

The  following  case  presents  us  with  an  instance  in  which  the 
axillary  artery  was  severed  by  a  carbine-bullet.  The  wound  did 
well  for  a  period  of  three  weeks,  when  traumatic  aneurism  sud- 
denly supervened.  It  occurred  in  the  author's  practice. 

CASE  XXXVII.  Gunshot  Wound  dividing  the  Axillary  Artery,  and 
injuring  the  Brachial  Plexus  of  Nerves,  of  the  Left  Side  ;  Circumscribed 
Traumatic  Aneurism  occurring  on  the  Twenty-first  Day  ;  Ligature  of  the 
Subclavian  external  to  the  Scalenus  ;  Death  Forty-six  Days  afterwards 
from  Exhaustion,  produced  by  Secondary  Hemorrhage  and  Suppuration. — 
Captain  John  F.  Jordan,  Company  B,  13th  Virginia  Cavalry  (Confeder- 
ate), aged  31  years,  and  of  sound  constitution,  was  admitted  to  Stanton 
U.  S.  Army  General  Hospital,  June  23,  1863.  He  had  been  wounded 
two  days  before  (June  21),  in  action  near  Middleburgh,  Va.,  by  a  shot 
from  a  carbine.  The  bullet,  which,  by  the  way,  was  conical  in  shape, 
penetrated  the  pectoralis  major  muscle  of  the  left  side,  at  a  point  on  a 
level  with  the  axillary  artery,  and  about  one  and  one  half  inches  from 
the  margin  of  the  armpit,  passed  directly  backwards  beneath  the  shoul- 
der, wounding  the  axillary  artery,  together  with  the  brachial  plexus  of 
nerves,  and  escaped  behind.  Patient  said  he  lost  a  great  deal  of  blood 
immediately  after  the  wound  was  inflicted,  so  much  indeed  that  he 
fainted,  when  the  hemorrhage  ceased  of  itself,  and  did  not  return. 


102  SYMPTOMS   AND   PROGRESS   OP  CASE. 

•  wF 

On  admission  to  hospital  his  left  arm  exhibited  some  swelling,  oedem- 
atous  in  charactei',  and  its  inner  side  was  ecchymosed  nearly  down  to  the 
elbow-joint.  It  was  also  paralyzed,  the  loss  of  both  sensibility  and  mo- 
bility being  complete.  There  was  no  radial  pulse  in  that  arm,  and  pul- 
sation could  not  be  detected  in  the  brachial  or  any  other  artery  thereof. 
From  this  we  inferred  that  the  axillary  artery  had  been  severed  by  the 
bullet  The  temperature  of  the  limb  was  not  below  the  normal  stan- 
dard :  On  the  contrary,  we  thought  it  to  be  somewhat  wanner  than  the 
limb  of  the  opposite  side.  There  was  nothing  remarkable  in  the  ap- 
pearance of  the  wound.  The  patient's  general  condition  was  good.  He 
did  not  look  as  if  he  had  suffered  from  hemorrhage.  His  bowels  were 
constipated ;  ordered  a  saline  purge,  together  with  a  spare  diet,  and, 
with  a  view  to  lessen  the  tendency  to  secondary  hemorrhage,  he  was 
directed  to  remain  quiet  in  bed,  to  exert  himself  as  little  as  possible, 
and  to  have  ice  applied  constantly  over  the  injured  artery.  He  was  also 
directed  to  take  morphine  at  night  if  necessary  to  procure  rest. 

Under  this  treatment  the  patient  progressed  without  an  unfavorable 
symptom ;  the  wound  cleaned  itself  and  closed  up  in  a  satisfactory, 
manner,  and  we  congratulated  the  patient  in  that  he  was  likely  to  get' 
well  without  suffering  the  terrible  secondary  hemorrhage,  which  fre- 
quently attends  gunshot  wounds  of  the  axillary  artery.  The  limb  con- 
tinued to  be  completely  paralyzed  as  to  motion,  but  sensation  had  grad- 
ually been  restored  to  the  fingers,  hand,  and  fore-arm. 

On  the  12th  of  July  (morning),  we  noticed  the  appearance  of  a  small, 
rounded,  circumscribed  swelling  of  the  size  of  an  egg,  at  the  seat  of  in- 
jury to  the  artery.  The  scar  of  the  anterior  orifice  of  the  gunshot 
wound  was  exactly  on  the  summit  of  the  convexity  of  the  swelling,  as 
the  patient  lay  in  bed.  The  tumor  was  tense  in  feel,  and  pulsated  dis- 
tinctly and  synchronously  with  the  heart.  There  was,  however,  an  en- 
tire absence  of  the  aneurismal  thrill  and  aneurismal  bruit.  By  com- 
pressing the  subclavian  artery  against  the  first  rib,  the  tumor  became 
soft,  much  less  in  size,  and  ceased  to  pulsate.  On  withdrawing  compres- 
sion the  tumor  speedily  filled  up,  became  tense,  and  pulsated  again. 
Patient  stated  that  during  the  preceding  night  he  felt  something  "  give 
way  "  in  his  left  armpit,  while  attempting  to  change  the  position  of  this 
arm  by  the  aid  of  the  right  hand.  During  the  day  the  aneurism  in- 
creased rapidly  in  size,  and  in  the  evening  was  fully  twice  as  large  as 
when  first  noticed  in  the  morning. 

July  13. —  The  aneurism  continued  to  increase  steadily  in  size,  and 
in  the  evening  was  about  half  as  large  as  the  clenched  fist 

July  14.  —  The  aneurism  had  grown  but  little  since  previous  day ;  it 
was  still  rounded,  distinctly  circumscribed,  and  somewhat  oval  in  shape. 
By  compressing  the  subclavian,  it  ceased  to  pulsate,  became  soft  and 
much  shrunken,  but  the  prior  condition  of  things  was  restored  speedily 
on  withdrawing  compression  ;  as  on  a  previous  occasion,  there  was  still 
no  thrill  or  bruit 
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Diagnosis ;  Circumscribed  Traumatic  Aneurism  of  the  Axillary  Ar- 
tery. —  From  the  entire  absence  of  pulsation  in  all  the  arteries  beyond 
the  aneurism,  which  existed  even  at  the  time  of  admission  to  hospital, 
and  the  complete  want  of  thrill  and  bruit  in  the  aneurism  itself,  we  be- 
lieved that  the  aneurism  had  been  developed  from  the  proximal  end  of 
the  severed  artery,  and  that  opinion  was  strengthened  by  the  fact  that 
the  swelling  had  not  expanded  outwards  and  downwards  into  the  arm- 
pit, where  there  was  but  little  in  the  anatomical  structure  of  the  parts 
to  obstruct  its  growth,  any  more  rapidly  than  it  had  done  in  another 
direction,  where  it  was  covered  over  and  bound  down  by  the  pectoral 
muscles.  The  swelling  had  expanded  so  equally  in  all  directions,  that 
the  scar  of  the  anterior  wound  still  remained  exactly  over  the  centre  of 
the  tumor,  as  when  we  first  saw  it. 

The  aneurism  was  so  distinctly  circumscribed,  that  although  its  origin 
was  traumatic,  it  was  deemed  advisable  to  attempt  a  cure  of  it  by  the 
Hunterian  method.  As  there  was  not  sufficient  space  to  secure  the 
artery  below  the  clavicle  without  opening  the  sac,  I  proceeded  to  tie  the 
left  subclavian  artery  external  to  the  scalenus,  on  the  afternoon  of  that 
day  (July  14).  The  patient  being  under  sulphuric  ether,  that  operation 
was  performed  without  difficulty  by  the  ordinary  method.  On  tighten- 
ing the  ligature  the  tumor  ceased  to  pulsate,  shrunk  a  good  deal,  and 
became  soft. 

The  left  arm  was  directed  to  be  wrapped  in  cotton  wool,  and  to  be 
kept  warm  by  the  further  aid  of  bottles  of  warm  water,  to  be  renewed 
from  time  to  time  as  occasion  might  require.  A  full  dose  of  morphia 
was  prescribed.  He  was  enjoined  to  preserve  the  recumbent  posture,  and 
to  avoid  exertion  of  every  kind.  A  milk  diet  was  allowed. 

July  15.  —  Patient  had  a  comfortable  night ;  temperature  of  arm  not 
diminished  ;  discontinued  the  warm  water. 

July  16.  —  Patient  doing  well  in  every  respect ;  arm  warm ;  color 
thereof  good ;  discontinued  the  cotton  wool. 

July  17.  —  Bowels  being  confined,  he  took  magnes.  sulph.  Si. 

July  19.  —  Aneurismal  sac  opened  spontaneously  last  night  through 
the  anterior  scar  of  the  gunshot  wound,  and  discharged  two  or  three 
ounces  of  very  dark-colored  blood,  mixed  with  pus.  Suppuration  of  the 
sac  had  been  threatened  ever  since  the  day  after  the  operation.  He  was 
allowed  a  full  diet. 

July  20.  —  A  moderate  discharge  of  old  blood  and  pus,  accompanied 
with  a  gradual  diminution  in  the  size  of  the  aneurism,  and  but  a  moder- 
ate degree  of  inflammation  of  the  sac  continued  on  this  and  several  days 
following,  the  patient's  general  condition  being  unexceptionable  all  the 
while. 

July  27.  —  The  aneurismal  swelling  had  entirely  disappeared ;  sup- 
puration of  the  sac,  moderate  in  quantity,  still  continued,  the  pus  being 
of  a  good  quality. 
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August  1 .  —  The  ligature  separated  and  was  removed  to-day,  without  the 
occurrence  of  hemorrhage  or  any  other  difficulty;  discharge  from  sac 
good  in  quality  and  steadily  diminishing  in  quantity  ;  discovered  some 
excoriation  at  the  inner  side  of  the  left  elbow,  occasioned  probably  by 
pressure,  the  patient  having  followed  very  closely  the  injunction  to  keep 
as  still  as  possible  in  the  recumbent  posture ;  directed  a  stimulating 
plaster  to  be  applied,  and  the  pressure  to  be  removed  to  other  situations 
by  arranging  pillows. 

August  5.  —  Discharge  from  sac  had  subsided  to  a  small  quantity  of 
healthy  pus,  and  the  orifice  was  manifestly  contracting.  We  hoped  that 
adhesion  of  the  sac  was  taking  place.  Patient's  condition  seemed  to  be 
favorable  in  every  respect,  except  that  he  had  been  losing  flesh  rapidly 
for  several  days  without  obvious  cause.  For  want  of  any  other  reason, 
we  attributed  it  to  the  extreme  heat  of  the  weather,  the  temperature 
both  day  and  night  having  been  unprecedented  ever  since  July  25th, 
the  mercury  at  midday  ranging  from  90°  to  100°  in  the  shade,  and 
seldom  falling  below  80°  at  night. 

August  6.  —  A  profuse  flow  of  blood  from  the  sac  came  on  this  morn- 
ing without  warning ;  the  loss  of  blood  being  so  rapid  as  to  threaten 
speedy  death.  The  officer  of  the  day  was  close  at  hand,  and  stopped 
the  bleeding  by  injecting  about  one  ounce  of  liquor  ferri  persulph.  into 
the  bottom  of  the  sac,  through  a  female  catheter,  introduced  for  the 
purpose.  The  hemorrhage  ceased  immediately.  We  had  been  em- 
boldened to  use  the  persulphate  of  iron  freely  in  this  way,  because  we 
had  a  few  weeks  before  (June  22)  stopped  a  troublesome  secondary 
flow,  in  alarming  quantity,  of  arterial  blood  from  the  cavity  of  a  large 
abscess,  associated  with  gunshot  fracture  of  the  right  thigh,  by  injecting 
about  two  drachms  of  liquor  ferri  persulph.  through  a  catheter,  carried 
into  the  neighborhood  of  the  supposed  source  of  the  hemorrhage,  a 
branch  of  the  profunda  artery,  and  no  unpleasant  effect  of  any  kind 
followed  it.  Again,  about  the  same  time,  we  had  been  troubled  to 
manage  a  case  of  general  oozing  of  blood  from  the  cut  surface  of  a  thigh, 
amputated  secondarily  for  gunshot  injury.  After  trying  exposure  to  the 
air,  ice  water,  and  even  ice,  without  effect,  we  stopped  this  bleeding 
immediately  by  covering  the  end  of  the  stump  with  pledgets  of  lint 
soaked  in  liquor  ferri  persulph.  Aside  from  pretty  severe  pain,  which 
soon  subsided,  no  unpleasant  consequence  of  any  kind  followed.  We 
did  not  discover  any  evidence  of  even  the  feeblest  action  as  an  escha- 
rotic,  and  indeed  have  since  thought  that  the  case  progressed  better  than 
other  amputations  of  the  same  class. 

In  consequence  of  the  secondary  hemorrhage  and  the  efforts  to 
repress  it,  the  aneurismal  sac  became  filled  up  again  to  the  original 
size. 

August  10.  —  Another  severe  hemorrhage  occurred  from  the  same 
orifice ;  it  was  readily  stopped  by  again  injecting  persulphate  of  iron  in 
solution. 
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August  11.  — Profuse  hemorrhage  occurred  to-day  through  the  open- 
ing of  the  posterior  orifice  made  by  the  bullet,  after  it  had  been  healed 
for  more  than  a  month.  This  bleeding  was  also  suppressed  immediately 
by  injecting  liquor  ferri  persulph.  through  a  catheter.  After  this  there 
was  no  more  hemorrhage.  During  the  next  few  days  he  seemed  to 
rally  from  the  depression  produced  by  these  repeated  losses  of  blood. 
He  was  ordered  to  have  wine,  and  anything  in  the  line  of  supporting 
treatment  that  he  would  take. 

August  18.  —  The  aneurismal  sac  has  again  suppurated,  and  there  is 
a  profuse  discharge  of  dark-colored  and  very  offensive  pus. 

August  25. —  Patient  failing  rapidly;  suppuration  very  profuse  and 
extremely  offensive  in  character. 

August  29.  —  He  died  worn  out  with  the  suppuration  and  the  hemor- 
rhages forty-six  days  after  the  operation,  and  twenty-eight  days  after  the 
ligature  came  away. 

Autopsy  eighteen  hours  after  death :  Emaciation  extreme  ;  rigor  mortis 
moderate ;  a  large  elongated  cavity,  with  ragged  dark-colored  walls, 
occupies  the  original  seat  of  the  aneurism,  and  extends  beyond  it  out- 
wards into  the  axilla  ;  the  axillary  artery  is  found  to  have  been  severed 
obliquely  by  the  bullet  about  one  and  one  half  inches  above  its  termina- 
tion in  the  brachial ;  the  divided  extremities  are  separated  widely  apart, 
(to  the  extent  of  about  three  inches) ;  the  distal  end  appears  to  have 
been  pushed  away  from  the  proximal  end,  either  by  the  original 
aneurism,  or  the  subsequent  hemorrhages  and  suppuration  ;  the  proxi- 
mal end  is  oblique  and  closed,  while  the  bruised  and  lacerated  portion 
of  it  appears  about  to  be  cast  off  by  the  ulcerative  process,  as  a  distinct 
line  of  demarcation  has  been  formed ;  the  distal  end  is  oblique  and 
unclosed,  but  the  calibre  of  the  artery  is  contracted  down  to  about  a 
line  in  diameter,  and  it  is  blocked  up  by  a  coagulum  three  eighths  of  an 
inch  long ;  the  branches  of  the  axillary  given  off  above  the  point  of 
injury,  especially  the  superior  thoracic  and  the  acromial  thoracic  are 
much  enlarged ;  the  axillary  vein  is  greatly  diminished  in  size  about 
the  track  of  the  bullet,  but  it  is  still  pervious ;  the  brachial  plexus  of 
nerves  was  also  wounded  by  the  bullet,  all  the  trunks  being  cut  off  ex- 
cept that  of  the  musculo-spiral  and  circumflex  nerves.  The  extremities 
of  the  divided  trunks  (proximal)  were  somewhat  bulbous. 

At  the  seat  of  the  operation  the  wound,  which  at  one  time  was  nearly 
closed,  is  now  open  quite  down  to  the  artery  at  the  point  of  ligation, 
the  new  granulations  having  been  reabsorbed  to  that  extent,  but  the 
artery  for  a  distance  on  each  side  thereof  is  surrounded  by  a  dense  mass 
of  new  connective  tissue,  so  thick  and  dense  as  to  make  it  a  little  diffi- 
cult to  get  at  and  remove  the  specimen  without  injury.  On  the  prox- 
imal side  of  the  ligature  the  vessel  is  blocked  up  to  a  distance  of  about 
five  eighths  of  an  inch ;  on  the  other  side  of  the  ligature  it  is  blocked 
up  to  the  extent  of  about  two  eighths  of  an  inch. 


106  COMMENTS   ON  JORDAN'S  CASE. 

In  the  cavity  of  the  thorax  we  find  old  pleuritic  adhesions  on  both 
sides,  and  old  tuberculous  cicatrices  at  the  apex  of  each  lung  ;  but  both 
lungs  are  now  entirely  free  from  tuberculous  deposits:  abdomen  not 
opened. 

The  following  specimens  belonging  to  this  case  were  sent  to  the 
Army  Medical  Museum,  Sept.  10,  1863  :  — 

1st.  The  ligature. 

2d.  A  piece  of  the  artery  extending  from  a  distance  within  the  seat 
of  ligature  down  to  the  point  of  severance  by  the  bullet,  showing 
effects  of  ligature,  etc. 

3d.  A  piece  of  the  artery  from  the  distal  side  of  the  wound,  showing 
its  diminished  calibre,  obstruction,  etc. 

4th.  The  brachial  plexus  of  nerves,  showing  the  trunks  which  were 
severed  by  the  bullet. 

Comments.  —  This  case  deserves  more  than  a  passing  notice.  It 
Hemorrhage  illustrates  several  surgical  themes  of  great  interest,  and 

from  wound-       ,  .  ...  .  .. 

ed  arteries,  therefore  will  repay  attentive  study.  In  the  first  place  it 
invites  our  attention  to  the  subject  of  hemorrhage,  and  especially  to' 
that  form  of  it  which  is  occasioned  by  wounds  of  the  larger  arteries. 
The  principal  danger  attending  the  wounds  of  all  arteries,  arises 
from  the  loss  of  blood  ;  and  the  greater  danger  which  attends 
wounds  of  the  larger  arteries,  is  due  to  the  fact  that  the  loss  of 
blood  from  them  may  be  so  rapid  as  to  destroy  life  before  sur- 
gical assistance  can  be  obtained.  Incised  wounds  severing  any 
of  the  larger  arteries  are  always  speedily  fatal  unless  the  hemor- 
rhage chances  to  be  arrested  by  art.  Thus,  the  suicide  cuts  his 
throat  so  as  to  sever  the  carotid  artery,  or  gashes  his  thigh,  so  as 
to  sever  the  femoral  artery,  or  the  homicide  stabs  his  victim  in 
such  a  way  as  to  cut  across  the  axillary  artery,  and  he  bleeds  to 
death  in  from  five  to  ten  minutes,  unless  the  hemorrhage  be  re- 
tarded or  arrested  by  extraneous  aid.  In  all  cases  nature  un- 
assisted is  powerless  to  prevent  a  fatal  result. 

But  such  an  issue  does  not  necessarily  follow  gunshot  severance 
spontaneous  of  an  artery  belonging  to  the  class  above  mentioned,  as 
h^iorrhage.  the  history  of  Jordan's  case  abundantly  proves.  The 
autopsy  showed  that  the  carbine-shot  had  divided  the  axillary 
artery  completely,  and  the  patient's  statement  showed  that  the 
hemorrhage  from  the  wound,  which  was  very  profuse  at  the  outset, 
soon  ceased  spontaneously,  and  did  not  recur.  Moreover,  the  loss 
of  blood  was  not  so  great  as  to  be  noticeable  in  his  appearance  two 
days  afterwards,  when  he  was  admitted  to  hospital.  Now  it  be- 
comes a  matter  of  surgical  interest  to  inquire  into  the  reason  why 
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nature  unaided  can  stop  the  hemorrhage  from  a  large  artery, 
severed  by  a  gunshot,  and  cannot  stop  it  in  case  of  clean  division  by 
a  cutting  instrument.  The  foregoing  case  will,  I  think,  if  studied 
closely,  afford  a  satisfactory  explanation.  The  carbine-shot  bruised 
and  lacerated  the  coats  of  the  artery  as  it  passed  athwart  them : 
the  roughly  divided  arterial  tunics  retracted  within  the  sheath,  and 
contracted  upon  themselves  immediately,  by  virtue  of  the  elasticity 
of  the  middle  coat,  and  thus  a  lodgment  for  clot  was  formed  in  the 
bruised  extremity  of  the  artery.  But  while  this  was  taking  place 
the  patient  lost  blood  so  rapidly  as  to  become  faint  (he  said  he 
fainted),  whereby  the  tendency  of  the  blood  to  coagulate  (coag- 
ulability) was  increased ;  the  volume  and  firmness  of  the  clot  being 
proportionately  increased,  and  the  force  of  the  circulation  dimin- 
ished all  at  the  same  time.  In  this  way  nature  unassisted  plugged 
up  the  severed  artery  with  a  coagulum,  so  as  to  stop  the  effusion 
of  blood  speedily.  It  appears,  on  the  other  hand,  that  in  case  of 
the  severance  of  a  large  artery  by  an  incised  wound,  the  hemor- 
rhage does  not  cease  spontaneously,  for  want  of  a  place  of  lodgment 
for  a  coagulum  sufficient  to  stop  up  effectually  the  bleeding  orifice : 
and  moreover,  that  spontaneous  occlusion  of  an  incised  wound  of 
an  artery,  by  coagulum,  is  never  effectual  to  stop  the  hemorrhage, 
except  the  artery  be  a  small  one,  such  as  the  anterior  temporal 
(branch),  and  even  then  complete  division  is  essential  to  success, 
as  observation  has  abundantly  shown.  Observation  has  also 
shown  that  the  greater  the  amount  of  the  contusion  and  laceration 
inflicted  upon  an  artery,  the  smaller  is  the  quantity  of  hemorrhage, 
other  things  being  equal ;  or,  in  other  words,  that  the  more  an 
artery  is  bruised  or  torn,  the  more  readily  is  a  lodgment  afforded 
for  such  a  coagulum  as  will  restrain  bleeding  :  vide  cases  of  limbs 
torn  off  by  cannon-shot  and  machinery,  scattered  everywhere 
through  the  annals  of  modern  surgery. 

There  is  another  interesting  feature  connected  with  the  topic 
under  consideration.  This  man  was  struck  by  a  carbine-shot,  fired 
at  short  range,  the  projectile  having  therefore  the  maximum  of 
velocity,  or  nearly  so,  and  consequently  the  extremities  of  the 
severed  artery  were  contused  and  lacerated  proportionably  less 
than  they  would  have  been  by  a  similar  bullet  moving  at  a  slower 
rate  of  speed.  This  view  is  corroborated  by  the  appearance  of  the 
wounds  of  entrance  and  exit,  and  by  the  cleanness  with  which  the 
trunks  of  the  brachial  plexus  were  divided.  When  exposed  at  the 
autopsy,  they  looked  as  if  they  might  have  been  cut  off  with  a 
knife,  instead  of  a  gunshot.  It  is  therefore  clear  that  the  artery 
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was  not  severed  under  circumstances  the  most  favorable  for  afford- 
ing a  lodgment  to  the  clot,  and  for  the  spontaneous  arrest  of  the 
hemorrhage.  Now,  it  becomes  highly  probable  that  the  result 
achieved  by  nature,  unaided,  in  this  case,  is  not  at  all  an  excep- 
tional one ;  and,  viewed  in  this  light,  the  examples  of  similar 
wounds  of  the  femoral  and  other  arteries,  not  fatal  from  primary 
hemorrhage,  that  have  already  been  related  in  this  essay,  lose  the 
surprising  features  of  their  character,  and  become  simply  illustra- 
tions of  what  nature  is  capable  of  accomplishing  under  similar 
circumstances. 

These  remarks  apply  only  to  cases  of  hemorrhage  occurring  from 
Hemorrhage  completely  divided  arteries.  If,  on  the  other  hand,  the  ar- 
if™fflvidedial  tery  be  but  partially  divided  (for  example,  to  the  extent  of 
one  fourth  or  one  half  its  circumference),  the  hemorrhage 
becomes  much  more  dangerous  in  character  ;  for,  retraction  within 
the  sheath  being  impossible  on  the  part  of  the  arterial  tunics,  the 
orifice  in  the  artery  gapes  open,  and  assumes  a  round  or  oval  shape, 
according  to  the  extent  to  which  the  division  has  been  carried, 
which  allows  a  free  escape  of  the  blood,  and  presents  no  facilities 
for  plugging  up  the  bleeding  orifice  with  an  efficient  coagulum. 

In  this  way,  hemorrhage  from  small  arteries,  when  but  partially 
divided,  may  become  troublesome  to  stanch,  and  even  fatal  to  life, 
if  the  exact  character  of  the  wound  of  the  artery  is  not  recognized 
in  season.  This  statement  obtains  whether  the  wound  be  incised 
or  gunshot,  in  both  cases  alike.  I  have  seen  instances  of  obstinate 
primary  hemorrhage,  occurring  in  connection  with  partial  division, 
by  musket-shot,  of  such  arteries  as  the  radial,  the  ulnar,  and  the 
anterior  tibial.  Now,  either  one  of  these  arteries  would  not  have 
bled  much,  if  at  all,  provided  it  had  been  completely  divided  by 
the  bullet  in  the  first  instance. 

With  regard  to  the  surgical  treatment  of  hemorrhage  from  a  small 
surgical  artery  partially  divided  by  a  gunshot,  I  believe,  from  ob- 
primarynt  °*  servation,  that  the  best  course  to  pursue,  is  in  case  the 
hemorrhage.  arterv  ke  a  small  one,  first  to  try  the  hemostatic  effect  of 
pressure,  evenly  and  carefully  applied  at  the  seat  of  injury  to  the 
vessel ;  and,  if  the  bleeding  continue  or  recur,  then  enlarge  the 
wound  and  tie  the  artery  on  both  the  proximal  and  distal  sides  of 
the  orifice.  But  if  the  bleeding  artery  be  a  large  one,  there  is 
then  no  time  to  be  lost  in  trying  pressure.  The  track  of  the 
bullet  should,  without  delay,  be  dilated  by  incision,  so  as  to  expose 
the  wounded  vessel,  which  should  then  be  tied,  both  on  the  proxi- 
mal and  distal  side  of  the  aperture  in  it,  after  the  method  recom- 
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mended  by  John  Bell,  and  earnestly  enjoined  by  Guthrie.  For 
such  cases,  I  believe  that  any  treatment  less  thorough  than  this, 
even  when  promptly  applied,  is  inefficient  and  reprehensible,  be- 
cause it  exposes  the  patient's  life  to  unnecessary  danger.  If  the 
bullet  pass  through  a  limb  in  a  very  oblique  direction,  wounding 
its  principal  artery,  it  may  be  deemed  advisable  to  cut  directly 
down  upon  the  vessel,  at  the  seat  of  injury  to  it,  instead  of  dilating 
the  track  of  the  bullet ;  but  such  a  case  has  never  come  under  my 
observation.1  I  can,  however,  readily  conceive  that  it  may  occur  ; 
and  if  it  should,  I  would  have  no  hesitation  in  cutting  directly 
down  upon  the  vessel  and  securing  it  by  two  ligatures,  one  placed 
on  the  proximal  and  the  other  on  the  distal  side  of  the  wound  in  it, 
although  the  original  injury  would  thus  be  complicated  with  an 
additional  wound  of  operation  ;  for  simple  incised  wounds  of  the 
extremities,  even  when  very  large,  almost  always  do  well.  Next 
to  the  application  of  ligatures  to  both  the  proximal  and  distal  sides 
of  wounds  of  arteries,  I  consider  it  a  matter  highest  in  importance, 
in  all  cases  of  hemorrhage  from  a  probable  lesion  of  a  large  artery, 
to  dilate  the  wound  without  delay  and  secure  the  bleeding  vessel  by 
ligature.  If  reliance  be  placed  upon  plugging  up  the  track  of  the 
bullet,  and  upon  applying  pressure  on  the  outside,  and  such  treat- 
ment be  put  in  practice  where  a  large  artery  has  been  wounded, 
the  patient  will  be  likely  to  die,  sooner  or  later,  exhausted  by  re- 
peated hemorrhages,  and  infiltration  of  the  parts  bordering  upon 
the  wound  with  blood,  while,  at  the  same  time,  if  the  hemorrhage 
had  been  treated  by  tying  the  artery  on  the  principles  above  advo- 
cated, recovery  would  have  taken  place  without  difficulty. 

Aneurismal  Murmur  and  Thrill.  —  Again,  this  case  is  remark- 
able in  that  the  aneurism,  which  made  its  appearance  Caugeg  Of 
July  12th,  was  developed  from  the  extremity  of  a  sev-  maim^r^ 
ered  artery.  I  certainly  have  never  seen,  and  do  not  re-  and  thnll> 
member  ever  to  have  heard  or  read,  of  but  one  other  case,2  where 
a  pulsating  tumor  filled  with  blood,  and  communicating  with  an 
artery,  was  developed  otherwise  than  in  the  continuity  of  the  blood- 
vessel. This  terminal  development  of  the  aneurism  probably  ac- 
counts for  the  absence  of  the  aneurismal  bruit,  and  the  aneurismal 
thrill,  as  this  origin  does  not,  under  ordinary  circumstances,  seem 
to  admit  of  such  disturbance  of  the  undulations  in  the  circulating 

l  This  operative  procedure  was  practiced  in  the  case  of  Williams,  No.  XXIX.,  which, 
however,  was  an  instance  of  incised  wound  involving  the  brachial  artery. 
a  Vide  Case  of  Repasses,  No.  XXXIV. 
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blood  as  to  cause  them  to  recoil  upon  each  other  ;  thus  destroying 
the  rhythm  of  the  undulations,  and  producing  discords  (jarring 
vibrations),  cognizable  by  the  senses  of  touch  and  hearing.  On 
the  other  hand,  if  an  aneurism  of  the  variety  called  fusiform  J  be 
developed  in  the  continuity  of  an  artery,  the  rough,  warty,  and 
granular  lining  of  the  expanded  vessel  appears  to  be  capable  of 
producing  such  a  disturbance  in  the  wave-like  current  of  the 
passing  blood  as  to  grate  harshly  on  the  touch  and  ear.  But,  in 
order  for  this  to  take  place,  it  is  necessary  that  the  blood  should 
pass  beyond  the  aneurism  through  a  continuous  tube,  otherwise 
the  current  would  be  stopped  in  the  aneurism,  or  would  not  move 
with  sufficient  velocity  into  and  through  the  aneurism  to  produce  a 
thrill,  or  a  rasping  sound. 

In  the  variety  of  spontaneous  aneurism  denominated  saccu- 
lated,2  the  murmur  and  thrill  are  generally  quite  as  well  marked 
as  in  the  variety  denominated  fusiform.  But  here  the  disturbance 
in  the  undulations  of  the  circulating  blood  is  produced  in  a  different 
manner.  In  the  case  of  the  sacculated  aneurism,  at  each  contrac- 
tion of  the  heart  a  portion  of  the  blood  contained  in  the  affected 
artery  is  forced  out  through  the  hole,  aperture,  or  opening  in  its 
side,  into  the  aneurismal  pouch  connected  with  it,  and  thus  the 
rhythm  of  the  undulations  is  effectually  broken  at  the  point  of  com- 
munication between  the  vessel  and  the  aneurismal  pouch,  and  like- 
wise through  the  pouch  itself.  The  undulations  are  broken,  not 
by  the  roughened  lining  of  the  expanded  artery,  but  by  the  out- 
flow of  a  stream  of  blood  from  the  side  of  the  vessel,  at  a  right 
angle  with  the  general  direction  of  the  current  of  the  blood,  into 
the  aneurismal  pouch. 

Inasmuch  as  the  structure  and  shape  of  no  two  aneurisms  is  ex- 
actly alike,  it  follows  that  in  no  two  cases  are  the  undulations  of 
the  circulating  blood  disturbed  in  precisely  the  same  manner,  and 
to  precisely  the  same  extent.  And  furthermore,  that  in  no  two 
cases  are  the  tones  of  the  aneurismal  bruit  precisely  the  same.  In 
fact,  clinical  observation  has  shown  not  only  that  this  bruit  is  never 
exactly  the  same  in  different  cases,  but  that  it  exhibits  a  very  wide 
range  as  to  tone,  varying  from  a  harsh  rasping  sound  on  the  one 
hand,  to  a  faint  bellows  murmur  on  the  other, 
why  th*  Besides,  on  account  of  the  abrupt  termination  of  the 

murmur  and  />     i  .•..          -111*1  •  i 

thriii  are        current  of  the  circulating  blood  in  the  aneurismal  sac, 

sometimes         ,,  _  .        .        .        ,  1   .  1*1 

not  present,    from  want  or  continuity  in  the  vessel  beyond  it,  the  aneu- 


1  We  follow  Mr.  Erichsen's  classification. 
8  Still  following  Mr.  Erichsen's  classification. 
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rismal  thrill  and  the  aneurismal  bruit  may  also  be  absent,  because  the 
sac  is  filled  up  with  coagulated  blood,  so  as  to  take  part  no  longer 
in  the  undulations  communicated  by  the  heart  to  the  whole  vascular 
system.  This  happens  most  frequently  in  the  variety  of  sponta- 
neous aneurism  called  false  (sacculated),  and  then  the  tumor  con- 
tinues to  pulsate,  not  on  account  of  any  movement  in  its  contents, 
but  on  account  of  the  impulse  communicated  to  it,  externally, 
from  the  artery.  But  the  aneurismal  bruit  and  thrill  were  not 
absent  in  Jordan's  case,  because  the  sac  was  filled  with  coagulated 
blood,  for,  on  stopping  the  flow  of  blood  into  it,  by  compressing  the 
subclavian  artery  over  the  first  rib,  it  became  much  shrunken 
and  soft  in  a  little  time,  and  on  withdrawing  the  compression 
it  gradually  became  filled  up  to  the  original  size  and  tense  again, 
thus  showing  conclusively  the  liquid  character  of  its  contents. 

Again,  a  narrowness  of  the  aperture  in  the  artery  did  not  cause 
the  aneurismal  bruit  and  thrill  to  be  absent,  for  the  tumor  pulsated 
strongly  and  expansively,  outwards  in  various  directions  from  its 
centre,  which  decidedly  implied  that  free  communication  existed 
between  the  cavity  of  the  aneurism  and  the  artery.  Furthermore, 
I  think  that  the  blood  would  be  likely  to  flow  into  an  aneurism 
developed  from  the  end  of  a  divided  artery  with  a  noise  (bruit), 
synchronous  with  the  contractions  of  the  heart,  if  the  vessel  were 
suddenly  narrowed,  constricted,  or  otherwise  obstructed  at  its  point 
of  termination  in  the  aneurism,  for  such  obstruction  would  disturb 
the  equability  of  the  flow  of  the  blood  past  it,  to  greater  or  less  ex- 
tent, according  to  the  amount  of  the  obstruction,  and  would,  to 
the  same  extent,  disturb  the  wave-like  motion  of  the  blood,  at  and 
beyond  the  point  of  obstruction.  It,  therefore,  appears  to  be  philo- 
sophical to  infer  that  in  the  case  of  Jordan,  the  extremity  of  the 
axillary  artery,  from  which  the  aneurism  was  developed,  was  not 
obstructed  in  any  way  of  importance. 

Pathology.  —  The  pathological   history   of  the   aneurism   was 
probably  as  follows :  its  development  commenced  by  the  Pathology  of 

.   ,1.      '     •«••   i  .  PI  -11  the  aneuris- 

yieldmg  or  the  yet  imperfectly  organized  plug  or  scar,  at  mai  swelling 
the  end  of  the  cardiac  portion  of  the  severed  artery.  As  last  related. 
the  blood  pushed  the  scar  gradually  before  it  out  in  every  direc- 
tion, the  connective  tissue,  already  more  or  less  thickened  by 
inflammatory  exudation  in  and  about  the  track  of  the  bullet,  was 
gathered  together  by  degrees  before  it,  so  as  to  form  a  sac  of 
considerable  thickness  and  strength.  As  the  tumor  grew  larger 
and  spread  beyond  the  limits  of  the  inflammatory  exudation,  the 
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uninjured  connective  tissue  also  was  progressively  condensed  on 
the  exterior  of  the  forming  sac,  and  thus  it  happened  that  the 
walls  of  the  sac  remained  strong,  and  retained  about  the  same 
thickness,  notwithstanding  the  comparatively  rapid  development  of 
the  swelling. 

We  may  state  in  a  general  way  that  the  walls  of  the  aneurism 
were  formed  by  the  coalescence  of  cellular  or  connective  tissue,  a 
part  of  which  had  been  more  or  less  consolidated  by  plastic  ex- 
udation thrown  out  in  its  meshes.  The  singularly  rounded  shape, 
and  distinctly  circumscribed  character  of  the  swelling,  were 
probably  due  to  the  thickening  of  the  connective  tissue  in  the 
gunshot  wound,  more  especially  in  the  neighborhood  of  the  ends 
of  the  severed  artery. 

Connective  tissue  coalescing  in  this  way  to  wall  in  and  circum- 
scribe a  gradual  outflow  of  blood  from  an  artery,  or  to  form  an 
envelope  for  a  chronic  swelling  of  any  kind,  generally  exhibits 
but  little  tendency  to  ulceration,  and,  therefore,  I  would  not  have 
been  inclined  to  hasten  to  operate,  had  it  not  been  that  the  scar 
in  the  track  of  the  bullet  was  likely  to  give  way  in  a  short  time, 
on  account  of  the  constant  outward  pressure  of  the  blood  in  the 
aneurism. 

Modus  Operandi  of  the  After-Bleeding  —  The  pathology  of  the 
Pathology  of  secondary  hemorrhage,  which  occurred  in  Jordan's  case, 

the  second-  y  y, 

ary  hemor-    is   also  an    interesting   subject,  and    next   demands  our 

rhage  which  .  11111  />  i         T        i 

occurred.  attention.  Did  the  blood  escape  from  the  distal  or  the 
proximal  end  of  the  severed  artery  ?  It  is  a  fact  well  established 
by  observation,  that  secondary  hemorrhage  from  wounded  arteries 
generally  takes  place  from  the  distal  side  of  the  wound,  because  of 
the  feeble  adhesion  and  the  imperfect  closure  of  the  artery  on  that 
side  of  the  wound  in  it ;  and  when  the  collateral  circulation  comes 
to  be  sufficiently  established,  the  blood  flowing  backward  in  the 
distal  portion  of  the  vessel,  readily  overcomes  the  feeble  union  at 
the  seat  of  injury,  and  makes  its  escape  therefrom.  It  is  this 
inability  on  the  part  of  the  reparative  process,  unaided  by  art,  to 
securely  close  the  artery  on  the  distal  side  of  the  wound,  which 
makes  the  application  of  a  distal  ligature  a  matter  of  so  much  im- 
portance in  all  cases  of  wounds  involving  arteries  of  magnitude. 
But  the  secondary  bleeding  in  the  case  under  consideration,  prob- 
iMd  not  oc-  aHy  did  not  take  place  from  the  distal  end  of  the  severed 
thldiZi  artery.  For,  at  the  autopsy,  this  part  of  the  vessel  was 
end'  found  to  be  very  much  contracted,  its  calibre  being  re- 

duced to  about  a  line  in  diameter,  and  this  extreme  degree  of  con- 
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traction  existed  not  only  at  the  end,  but  continued  as  far  as  the 
vessel  was  examined,  which  was  a  distance  of  two  or  three  inches. 
Now,  the  distal  part  of  the  artery  thus  diminished  in  size,  was  en- 
tirely too  small  to  supply  the  quantity  of  blood  which  was  poured 
out  on  either  of  the  three  occasions  when  secondary  hemorrhage 
occurred.  Moreover,  the  shrunken  vessel  was  blocked  up  by  a 
coagulum  for  a  distance  of  nearly  half  an  inch,  commencing  a  little 
way  within  its  wounded  extremity.  For  these  two  reasons  I  think 
that  the  secondary  bleeding  could  not  have  taken  place  from  the 
distal  end  of  the  severed  artery. 

But,  at  the  autopsy,  we  found  that  the  proximal  portion  of  the 
vessel  was  not  diminished  in  size,  and  what  was  still  more  From  the 

.  proximal 

important,  that  its  branches,  such  as  the  thoracica  aero-  end,  through 

~  .  reflux  of 

mialis  and  the  superior  and  the  inferior  thoracics,  were  blood- 
very  much  enlarged.  Their  increased  size  was  apparently  con- 
nected with  the  establishment  of  the  collateral  circulation,  and  on 
that  account  they  probably  performed  an  important  part  in  the 
production  of  the  secondary  hemorrhage.  The  initial  one  of  the 
three  secondary  bleedings  occurred,  in  all  probability,  from  the 
proximal  end  of  the  artery,  and  in  this  way  :  the  collateral  circula- 
tion having  been  established,  the  blood  flowed  backwards,  through 
the  branches  above  mentioned,  into  the  part  of  the  axillary  artery 
embraced  between  the  seat  of  the  ligature  and  the  point  of  division 
by  the  bullet,  with  sufficient  force  to  overcome  the  adhesions,  which 
had  again  closed  the  proximal  end  of  the  vessel,  subsequent  to  the 
deligation  of  the  subclavian  artery.  Thus,  these  adhesions  being 
overcome,  the  blood  found  its  way  readily  into  the  aneurismal  sac, 
which  was  not  yet  obliterated,  and  escaped  externally  through  the 
opening  into  the  sac  which  was  not  yet  closed. 

One  of  the  subsequent  hemorrhages  may  have  been  occasioned 
by  ulceration  of  the  subscapular  artery ;  for,  while  making  the 
autopsy,  I  noticed  that  this  vessel  was  wanting,  having  apparently 
been  destroyed  by  extension  of  the  ulcerative  process  from  the 
suppurating  sac. 

It  is  probable  that  the  employment  of  the  old  operation  is  more 
essential  to  the  ultimate  recovery  of  the  patient  from  Theoia 

*  operation 

traumatic  aneurism  of  the  axmara  artery,  than  from  the  should  ^ye 
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same  lesion  involving  almost  any  other  artery  of  similar  formed. 

magnitude  in  the  whole  body.  This  necessity  of  ligating  a  wounded 
axillary  artery  at  the  seat  of  injury  to  it,  always,  not  even  making 
an  exception  when  a  circumscribed  traumatic  aneurism  is  the  sub- 
ject of  treatment,  is  occasioned  by  the  intimate  vascular  relations 
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which  exist  between  this  vessel  and  the  neighboring  parts.  It  will 
be  remembered  that  the  great  artery  of  the  upper  extremity,  while 
passing  outwards  behind  the  pectoral  muscles,  and  beneath  the 
clavicle  and  the  shoulder,  gives  off  no  less  than  six  branches  of 
considerable  size,  between  the  inferior  border  of  the  first  rib  and 
the  fold  of  the  armpit,  all  within  the  space  of  a  few  inches.  These 
branches  inosculate  freely  below  the  axillary  region,  both  in  front 
and  externally,  with  branches  of  the  internal  mammary  and  inter- 
costal arteries,  and  also  above  and  behind  that  region  with  branches 
of  the  supra  and  posterior  scapular  arteries.  It  will  thus  be  per- 
ceived that,  in  the  case  of  an  aneurism  of  the  axillary  artery, 
treated  by  ligature  of  the  subclavian  in  the  third  part  of  its  course, 
or  even  by  ligature  of  the  axillary  itself  near  its  commencement, 
if  perchance  the  sac  should  suppurate  and  its  contents  be  dis- 
charged externally,  secondary  hemorrhage  of  a  dangerous  character 
is  almost  sure  to  follow,  as  soon  as  the  collateral  circulation  is 
sufficiently  established  ;  and  even  then  the  bleeding  may  not  take 
place  from  the  distal  portion  of  the  vessel,  as  usually  happens  in 
cases  of  secondary  hemorrhage  produced  by  traumatic  lesion  of 
arteries,  but  from  the  proximal  portion  of  the  vessel,  as  happened 
in  Jordan's  case.  From  these  considerations  it  seems  to  me  that, 
without  doubt,  the  most  rational  and  effectual  way  of  preventing 
such  secondary  hemorrhage  is  to  secure  the  vessel  by  ligatures 
applied  to  the  seat  of  the  original  injury,  one  on  each  side  of  it, 
instead  of  tying  the  artery  at  some  distant  point.1 

Furthermore,  statistics 2  show  that  the  sac  is  much  more  liable 
to  suppurate  in  cases  of  aneurism  of  the  axillary  artery  than  it  is 
in  cases  of  the  same  disease  involving  any  other  vessel.  Now, 

1  In  this  connection  Sir  Charles  Bell's  case  has  peculiar  significance :  —  "A  girl  had  had 
her  arm  torn  off  near  the  shoulder  by  machinery.  There  was  no  bleeding, 
roborated  by  nor  could  the  trunk  of  the  artery  be  seen.  As  the  arm  had  been  almost  fairly 
Sir  Charles  amputated  by  the  machine,  it  was  unnecessary  to  do  more  than  to  make  the 
g  case.  e(jges  Of  the  wound  even,  and  bring  them  together.  As  the  axillary  artery 
had  not  been  tied,  the  patient  was  carefully  watched.  In  the  course  of  a  few  days  hemor- 
rhage did  come  on,  and  the  surgeon  very  properly  tied  the  artery  below  the  clavicle.  The 
bleeding  from  the  stump  immediately  stopped,  and  everything  went  on  well  for  several 
days;  the  stump  became  clean,  and  was  granulating,  when  a  second  violent  hemorrhage 
took  place  from  it.  The  surgeon  did  not  reach  the  hospital  till  the  patient  had  lost  a  con- 
siderable quantity  of  blood.  He  immediately  tore  open  the  stump,  which  was  already 
partly  united,  and  now  he  saw  the  blood  issuing  from  the  main  artery.  He  secured  it;  but  the 
patient  sunk  next  day. 

"  On  dissection,  and  by  injecting  the  vessels,  it  was  shown  that  the  artery,  where  it  had  been 
tied  below  the  cavicle,  was  obliterated,  and  that  the  blood  had  passed  round  by  the  supra-scapular 
branch  of  the  inferior  thyroid  (thyroid  axis?)  from  the  portion  of  the  subclavian  artery 
above  the  ligature  into  the  part  below."  (Vide  Diseases  and  Injuries  of  Arteries  pp.  265,  266.) 

In  this  case  the  operation  which  should  have  been  performed  at  the  outset,  and  which 
would  have  saved  the  patient,  was  employed  too  late. 

3  Erichsen's  Surgery,  pp.  657,  558. 
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without  stopping  to  inquire  into  the  cause  of  this  special  tendency 
to  suppuration  of  the  sac,  and  consequent  secondary  hemorrhage, 
I  think  that  the  existence  of  such  a  tendency  makes  it  still  more 
the  duty  of  the  surgeon  to  tie  the  vessel  both  proximally  and  dis- 
tally  at  the  seat  of  injury  in  all  cases  of  traumatic  aneurism  of  the 
axillary  artery  ;  and  I  believe  that  an  attempt  should  be  made  to 
secure  the  vessel  in  this  way  in  all  such  cases,  unless  it  is  certain 
that  the  arterial  tunics  are  softened,  expanded,  or  otherwise  meta- 
morphosed, so  that  they  will  not  hold  a  ligature  or  permit  the  ap- 
plication of  one  at  the  seat  of  injury  to  the  artery,  and  this  can 
only  happen  when  the  aneurism,  growing  but  slowly,  has  existed  a 
long  time,  or  when  there  was  preexisting  disease  of  the  coats  of 
the  vessel  at  the  point  of  injury. 

Surgical  Treatment  of  Traumatic  Aneurism.  —  It  has  already 
been  shown  that  the  ancient  surgeons  were  not  unac-  The  ancient 
quainted  with  at  least  some  of  the  means  by  which  trau-  ™r£e™! 
matic  aneurism  is  produced.  It  may  be  stated,  further,  wuh^cei- 
that  they  were  not  unacquainted  with  excellent  methods  oTt^tlng18 
of  treating  this  formidable  lesion,  at  least  so  far  as  the  thls  lesion' 
arteries  of  the  upper  extremity  and  the  leg  are  concerned.  Galen 
relates  a  case  of  traumatic  aneurism  at  the  bend  of  the  arm,  in 
which  a  cure  was  accomplished  by  the  application  of  a  sponge 
with  bandages.1  This  is  probably  the  first  case  on  record  in  which 
a  traumatic  aneurism  was  cured  by  local  pressure.  Aetius  declares, 
with  regard  to  the  treatment,  that  aneurism  in  the  neck  and  head 
ought  not  to  be  interfered  with ;  but  when  the  disease  arises  at  the 
bend  of  the  arm,  the  artery  should  be  exposed  by  incision,  three  or 
four  fingers'  breadth  below  the  armpit,  tied  with  two  ligatures,  and 
divided  between  them.  The  swelling  at  the  bend  of  the  arm  may 
then  be  opened  without  any  fear  of  hemorrhage,  its  contents  re- 
moved, two  ligatures  applied,  one  above  and  the  other  below  it, 
and  it  may  then  be  divided  between  them.2  The  operation  of 
Antyllus,  which  is  now  frequently  called  "  the  old  opera-  Operation  of 
tion,"  consisted  in  tying  the  artery  both  above  and  below  called  "the 

J  •,....  oldopera- 

the  aneurismal  tumor,  and  then  evacuating  its  contents,  won." 
Antyllus  states,  "  that  when  the  disease  occurs  in  the  hams,  groin, 
or  neck,  it  is  dangerous  to  meddle  with  it ;  but  that  when  seated 
in  the  extremities  it  is  easily  cured."  All  the  cases  in  which  he 
had  known  the  artery  to  be  opened  in  venesection,  had  terminated 
in  aneurism,  except  one  which  was  cured  by  compression.3  Albu- 

l  Vide  Paulm  ^Egineta,  vol.  ii.  p.  311.        2  Op.  cit.,  p.  311,  312.         «  Op.  dt.,  p.  313. 


116         THE  OLD  PLAN  GENERALLY  PREFERABLE. 

casis  recommends  that  spontaneous  aneurism  should  be  treated 
with  the  proximal  and  distal  ligatures,  the  part  between  the  two 
ligatures  divided,  and  the  blood  evacuated.  Applications  promo- 
tive  of  suppuration  should  then  be  made  until  the  ligatures  come 
away.1  Haly  Abbas  directs  us,  when  an  artery  has  been  wounded 
in  venesection,  to  expose  the  vessel  at  the  place  of  injury  by  dissec- 
tion, and,  having  applied  a  thread  on  each  side  of  the  wound,  to 
divide  the  artery  in  the  middle.  When  an  aneurism  takes  place, 
he  recommends  a  plan  of  treatment  similar  to  that  advised  by  Al- 
bucasis.2 

The  commentator  observes  that  "  it  will  be  perceived  from  the 
foregoing  account  of  the  practice  recommended  by  Aetius,  that 
the  ancient  surgeons  were  aware  of  the  advantages  of  securing  the 
artery  above  the  seat  of  the  aneurism,  as  practiced  by  the  late  Mr. 
Hunter,  and  that  they  actually  had  recourse  to  two  ligatures  in 
the  manner  directed  by  Mr.  Abernethy  ;  but  that  they  afterwards 
opened  the  tumor  and  evacuated  its  contents,  not  having  yet 
learned  from  experience  to  trust  to  the  absorbent  powers  of  the 
system.  It  will  likewise  be  remarked  that  carotid,  axillary,  and 
inguinal  aneurisms  were,  in  ancient  times,  abandoned  as  incurable  ; 
so  that  modern  surgery  may  undoubtedly  boast  of  having  so  far 
improved  upon  the  practice  of  the  Greeks  and  Arabians."  8 

After  the  lapse  of  many  centuries  the  old  operation,  or  that  of 
Antyllus,  continues  to  be  preferable  to  all  others,  even  at  this  day, 
in  the  treatment  of  most  forms  of  traumatic  aneurism.  In  the  fol- 
lowing case,  that  operation  was  employed  with  a  degree  of  success 
which  was  very  gratifying  to  both  patient  and  surgeon. 

But  before  we  proceed  to  narrate  this  case,  it  is,  perhaps,  ad- 
whenthe  visable  to  make  some  additional  observations  upon  the 
surgical  treatment  appropriate  for  traumatic  aneurism. 
_^s  already  stated,  all  cases  of  this  affection  are  classified 
under  the  one  or  the  other  of  two  heads :  1st,  diffused  traumatic 
aneurism,  and  2d,  circumscribed  traumatic  aneurism.  With  re- 
gard to  the  diffused  form,  there  appears  to  be  no  doubt  as  to  the 
best  course  to  be  pursued.  The  artery  should  be  exposed  at  the 
seat  of  injury  by  an  incision  sufficiently  free  for  the  purpose,  and 
a  ligature  should  be  applied  to  both  the  proximal  and  the  distal 
side  of  the  bleeding  orifice,  or,  in  other  words,  the  old  operation  for 
aneurism  should  be  performed.  It  should  be  treated  on  precisely 
the  same  principles  as  if  the  artery  were  wounded  and  bleeding  at 
the  time.  For,  in  the  one  case,  the  blood  flows  out  through  an 

l  Vide  PaukK  ^Egineta,  p.  313.  3  Op.  cit.,  p.  313.  »  Op.  cfc.,  p.  314. 
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external  opening,  and  in  the  other  case  it  escapes  into  the  con- 
nective tissue,  where  it  accumulates  for  want  of  an  external  open- 
ing through  which  to  escape  ;  but  so  far  as  the  lesion  of  the  artery 
is  concerned,  there  is  no  essential  difference  between  them.  After 
securing  the  vessel  by  ligatures,  both  proximal  and  distal,  the 
cavity  of  the  diffused  aneurism  should  be  thoroughly  explored,  and 
all  the  coagulated  blood  should  be  carefully  removed,  otherwise 
offensive  and  tedious  suppuration  will  be  likely  to  occur. 

With  regard  to  the  treatment  of  circumscribed  traumatic  aneu- 
rism, there    is,  however,   more   room   for   difference   of  Treatment 

.    .  mi  •       T  i  i    ,.  ofcircum- 

opimon.     1  his  disease  presents  the  same  general  features  scribed  trau- 

,        p  ,  .  „     ,  .  ,    .        malic  aneu- 

as  the  raise  variety  ot  the  spontaneous  aneurism,  and  m  rism. 
many  instances,  especially  those  cases  which  progress  but  slowly, 
closely  resembles  it  in  every  respect,  except  that  the  origin  is 
traumatic,  and  that  no  arterial  tunic  enters  into  the  formation  of 
the  sac.  In  rare  instances,  however,  certain  of  the  arterial  coats 
may  assist  in  the  formation  of  the  sac,  a  circumstance  which  has 
already  been  pointed  out,  and  when  it  is  present  renders  the  re- 
semblance still  more  striking. 

This  close  similarity  in  appearance  naturally  suggests  to  the 
surgeon  a  similarity  in  the  plan  of  treatment,  and  hence  it  has  been 
recommended  by  high  authority  that  the  circumscribed  traumatic 
aneurism  should  be  treated  by  ligating  the  vessel  before  it  reaches 
it,  or,  in  other  words,  by  cutting  off  its  supply  of  blood,  and  trust- 
ing that  a  cure  will  take  place  in  the  same  way  as  in  spontaneous 
aneurism.  But  it  sometimes  happens  that  a  cure  fails  to  take 
place,  for  the  following  among  other  reasons :  1st,  the  occurrence 
of  gangrene  in  the  parts  beyond  the  aneurism,  and  2d,  ^J^'an"*/0 
the  spontaneous  opening  of  the  aneurismal  sac,  followed  by  Hunter. 
secondary  hemorrhage  or  exhausting  suppuration.  Now,  it  seems  to 
me  that  the  risk  of  the  occurrence  of  a  fatal  result  in  either  of  these 
ways,  may  be  considerably  diminished  by  the  performance  of  the 
old  operation,  instead  of  securing  the  vessel  by  a  single  ligature  at 
a  remote  point.  There  is  no  doubt  in  my  mind  that  by  the  old 
operation  the  danger  arising  from  the  spontaneous  opening  of  the  sac, 
with  its  subsequent  hemorrhages  and  exhausting  suppuration,  would 
be  greatly  diminished,  if  not  almost  entirely  removed  ;  for  the  sac 
having  been  opened  and  cleared  of  its  contents,  would  be  converted 
into  a  simple  wound,  and  would  be  likely  to  heal  kindly  from  the 
bottom ;  and  the  distal  portion  of  the  artery  being  secured  by  a 
ligature,  the  blood  could  not  escape  backwards  into  the  open  sac ; 
also,  the  proximal  part  of  the  artery  being  secured  by  a  ligature 
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applied  directly  to  it,  the  blood  could  not  flow  from  it  into  the  open 
sac,  on  the  establishment  of  the  collateral  circulation  with  the 
vessels  given  off  from  the  artery  between  the  seat  of  deligation  in 
its  continuity  and  the  aneurismal  tumor. 

Again,  the  risk  of  the  occurrence  of  gangrene  would  be  dimin- 
ished in  the  following  way :  all  the  branches  given  off  from  the 
artery,  before  reaching  the  point  of  communication  with  the  aneu- 
rismal sac,  could  be  saved  and  utilized  for  the  purpose  of  estab- 
lishing and  carrying  on  the  collateral  circulation  ;  but  this  cannot 
be  done  if  the  artery  is  tied  at  a  distance  from  the  aneurism,  as  it 
is  when  the  method  of  Hunter  is  employed. 

Furthermore,  the  risk  of  consecutive  gangrene  is  also  much  less 
when  the  old  operation  is  performed  for  traumatic  aneurism  than 
when  the  method  of  Hunter  or  Anel  is  employed,  because  in  oper- 
ating on  the  old  plan  the  aneurismal  tumor  becomes  evacuated  of 
its  contents  and  subsides,  the  surrounding  parts  are  thus  entirely 
freed  from  its  pressure,  and  the  embarrassment  to  the  blood-flow 
in  the  collateral  vessels,  occasioned  by  such  pressure,  is  immediately 
relieved. 

Indeed,  it  appears  from  the  foregoing  considerations,  that  if  the 
formation  of  the  aneurismal  swelling  itself  does  not  give  rise  to 
consecutive  gangrene,  the  old  operation  properly  performed  can 
but  seldom  lead  to  such  a  result. 

Now,  to  counterbalance  these  important  advantages  in  the  treat- 
ment of  circumscribed  traumatic  aneurism,  which  are  obtained  by 
laying  the  sac  open,  and  tying  the  artery  both  proximally  and 
distally  at  the  seat  of  injury  to  it,  there  is  but  a  single  disadvan- 
tage. The  operation  is  liable  to  be  attended  with  the  loss  of  con- 
siderable blood  in  all  cases  where  a  large  artery  is  involved.  This, 
however,  in  skillful  hands,  is  not  attended  with  danger,  and,  on  that 
account,  is  a  matter  of  but  little  consequence  in  the  instances  of  the 
femoral,  the  brachial,  and  kindred  arteries,  because  pressure  can 
readily  be  applied  in  such  manner  as  to  control  effectually  the 
circulation  of  the  blood  in  them.  In  the  case  of  either  of  these 
arteries,  dangerous  or  even  profuse  hemorrhage  would  be  inexcus- 
able. In  such  cases,  most  of  the  blood  that  is  lost,  if  the  operation 
be  properly  performed,  belongs  to  the  aneurismal  sac  or  to  the 
limb  itself,  having  not  been  introduced  into  the  limb  subsequent  to 
the  commencement  of  the  operation. 

I  think  that  Mr.  Syme  deserves  much  credit  for  having  the 
sagacity  to  revive  the  old  operation  for  aneurism,  and  the  courage 
to  practice  it  in  those  instances  where  very  large  arteries,  for 
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example,  the  carotid,  the  axillary,  and  the  common  iliac,  which 
are  situated  either  in  or  near  to  the  trunk,  are  involved.  Mr  gyme 
He   fully    deserves  the   remarkable    success   which    he  ouToplr^6 
has  achieved  in  these  cases  with  the  old  operation.1 

CASE  XXXVIII.    Immense  Pouch-shaped  Aneurism  of  the  Femoral 
Artery,  produced  by  Gunshot  Injury,  treated  by  tying  the  Vessel  old  opera- 
ore  both  the  Proximal  and  the  Distal  Side  of  the  Orifice,  with  a  formed  with 
Good  Result.      Compression  of  the  Artery  had  been  tried  Forty-  8Uit. 
six  Hours  without  Effect.  —  July  16,  1863.     The  author  was  called  by 
Dr.  G.  B.  Hammond,  Acting  Assistant  Surgeon,  U.  S.  A.,  in  charge  of 
the  Post  Hospital  at  Camp  Barry,  to  see  a  soldier  named  John  Wilson, 
of  the  27th  N.  Y.  Battery,  aged  26  years,  of  strong  constitution,  and  a 
patient  in  that  hospital  on  account  of  a  large  traumatic  aneurism  of 
the  left  thigh,  with  the  following  history :  — 

He  had  been  wounded  by  a  pistol  shot,  May  26,  1863.  The  bullet 
entered  the  front  of  the  left  thigh  at  about  its  middle,  and  passing  back- 
wards close  to  the  femoral  vessels,  lodged  so  deeply  that  it  could  not  be 
extracted.  The  track  of  the  bullet  healed  kindly.  An  abscess,  how- 
ever, formed  in  the  back  part  of  the  thigh  about  three  weeks  afterwards, 
which  was  opened,  explored  with  Nelaton's  probe,  and  the  presence  of 
the  bullet  being  detected  by  it,  the  opening  was  enlarged,  a  finger  in- 
troduced, and  then  the  bullet  was  readily  removed.  The  abscess  also 
healed  kindly. 

About  a  week  after  he  was  wounded,  an  aneurismal  swelling,  con- 
nected with  the  femoral  artery,  appeared  directly  in  the  track  of  the 
bullet.  It  increased  in  size  but  slowly,  until  about  the  1st  of  July, 
"  when  its  enlargement  became  quite  rapid."  On  the  1 6th  of  June,  two 
weeks  after  its  commencement,  Dr.  Mursick  reported  it  to  be  about  as 
large  as  a  hen's  egg.  On  the  10th  of  July,  compression  of  the  artery 
on  the  cardiac  side  of  the  aneurism  was  resorted  to  as  a  means  of  cure, 
and  was  persisted  in  forty-six  hours,  when  the  patient  had  a  convulsion, 
and  the  compression  was  discontinued,  without,  however,  having  pro- 
duced any  perceptible  effect  upon  the  tumor. 

Four  days  afterwards,  July  16th,  when  I  first  saw  the  case,  the 
aneurism  was  very  large,  and  occupied  a  great  part  of  the  antero-inner 
face  of  the  left  thigh.  It  was  flattened  in  shape,  and  the  pulsation  and 
the  aneurismal  bruit  were  distinctly  perceptible,  upwards  to  within  two 
inches  of  Poupart's  ligament,  and  downwards  to  within  four  inches  of 
the  knee-joint.  We  decided  to  secure  the  femoral  artery  by  ligature, 
in  the  neighborhood  of  the  seat  of  injury.  The  aneurism  appeared  to 
be  sacculated  and  developed  exclusively  from  the  inner  side  of  the 

1  Vide  Medico-  Chirurg.  Transactions,  vol.  xliii.  p.  141 ;  Observations  in  Clinical  Surgery, 
by  Syme,  p.  154 ;  and  Holmes'  System  of  Surgery,  vol.  iii.  note  opposite  p.  1,  and  pp.  473, 
488,  489,  518. 
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vessel.  Dr.  Hammond  attempted  to  apply  a  ligature  to  the  artery,  on 
the  proximal  side  of  the  aperture,  without  opening  the  sac,  but  failed, 
because  the  sac  burst  open  from  the  necessary  manipulations.  The 
femoral  artery  had  previously  been  compressed  upon  the  pubia  by  the 
fingers  of  an  assistant.  The  ruptured  opening  in  the  sac  was  then 
dilated  by  incisions,  and  the  vessel  tied  from  within  the  sac,  on  both 
the  proximal  and  distal  sides  of  the  orifice,  without  difficulty,  by  Dr. 
Hammond. 

I  observed,  when  the  sac  was  first  opened,  that  it  contained  but  little 
coagulum,  notwithstanding  that  the  artery  had  been  compressed  for 
forty-six  hours  only  a  few  days  before.  After  the  proximal  ligature  had 
Concerning  been  applied,  it  was  attempted  to  prevent  hemorrhage  from 
owhag^iE"  tne  distal  side,  until  the  distal  ligature  could  be  applied,  by 
this  case.  compressing  the  popliteal  artery  with  a  tourniquet  and  a  large 
compress.  But  this  failing,  I  readily  controlled  the  distal  bleeding1 
by  pressing  against  the  side  of  the  artery  with  a  finger  applied  near 
the  orifice  and  from  within  the  sac.  While  the  proximal  ligature  was 
being  applied,  I  readily  restrained  the  hemorrhage  by  pressing  firmly 
against  the  aperture  in  the  vessel  with  a  piece  of  sponge.  The  aper- 
ture embraced  about  one  half  the  circumference  of  the  artery.  It  was 
oval  in  shape  ;  the  long  diameter  corresponding  with  the  course  of  the 
vessel.  The  interior  of  the  sac  was  smooth  in  feel  throughout  its  whole 
extent.  The  sac  itself  was  very  large  in  point  of  size,  as  it 

Description  * 

of  the  aneu-  extended,  when  filled,  from  about  two  inches  below  Poupart's 

rismal  sac,       ..  ,  -    ,       ,  .   . 

ligament,  down  to  within  four  inches  of  the  knee-joint.  It 
was  bounded  in  front  by  the  fascia  lota,  and  behind  by  the  adductor 
muscles.  It  appeared  to  consist  of  condensed  connective  tissue.  The 
blood,  both  fluid  and  coagulated,  was  carefully  removed  by  wiping  with 
a  sponge,  and  the  edges  of  the  wound  drawn  together  and  retained  in 
apposition  by  three  points  of  interrupted  suture  and  strips  of  adhesive 
plaster.  The  amount  of  blood  lost  during  the  operation  was  estimated 
at  32  oz.,  a  large  part  of  which  belonged  to  the  sac  and  not  to  the  gene- 
Progress  of  ral  circulation.  The  ligatures  came  away  on  the  fourteenth 
the  opera-  day,  July  30.  The  wound  healed  almost  entirely  by  the  first 
sa°tufocrtory.  intention.  The  patient  did  well  in  every  respect.  There 
was  not  even  coldness  of  the  extremity  after  the  operation.  The  femoral 
vein  was  not  injured.  The  proximal  ligature  was  applied  at  some  dis- 
tance from  the  orifice,  which,  however,  was  not  measured.  The  patient 
began  to  do  light  duty  seven  weeks  after  the  operation  ;  and  he  became, 
three  months  after  the  operation,  as  well,  apparently,  as  he  ever  was. 
The  scar  of  the  wound  of  operation  was  measured  by  Medical  Cadet 
Gail,  October  25th,  and  found  to  be  six  and  a  half  inches  in  length. 

1  It  should  be  stated  here  that  the  distal  hemorrhage  was  profuse,  that  the  blood  had  a 
dark  venous  hue,  and  flowed  in  a  steady  stream,  both  of  which  circumstances  had  been  pre- 
viously noticed  by  Guthrie  in  similar  cases. 
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Comments.  —  This  case  illustrates  well  what  I  consider  to  be  the 
proper  surgical  treatment  of  this  form  of  traumatic  an-  HOW  to  avoid 
eurism ;  and  an  attentive  consideration  of  the  difficulties  th^ow'opw- 
which  presented  themselves  in  the  course  of  the  opera-  atlon' 
tion,  suggests  to  me  the  following  method  as  one  which  may  be  fol- 
lowed with  advantage  in  similar  cases,  namely :  1st,  arrest  the  influx 
of  blood  by  compressing  the  artery  completely  and  reliably,  either 
by  the  fingers  of  an  assistant,  or  by  a  tourniquet,  on  the  cardiac 
side  of  the  aneurism  ;  2d,  lay  open  the  sac  freely  enough  to  afford 
room,  at  the  outset,  to  work  without  embarrassment ;  3d,  next  find 
the  aperture  in  the  artery,  by  carrying  the  finger  along  the  part  of 
the  sac  in  immediate  relation  with  the  artery,  and  by  careful  ex- 
ploration in  this  locality  it  will  seldom  fail  to  be  quickly  discovered ; 
4th,  now  place  the  finger  of  an  assistant  so  as  to  compress  the 
vessel  laterally  from  within  the  sac,  both  above  and  below  the 
orifice  in  it,  and  the  blood  belonging  in  the  limb  will  immediately 
cease  to  flow  out  into  the  sac  —  the  more  freely  the  sac  has  been 
opened,  the  more  readily  of  course  can  this  important  step  be 
accomplished;  5th,  now  remove  the  coagula,  and  sponge  out  the 
sac  cleanly  ;  this  exposes  the  aperture  in  the  artery  to  view ;  then 
open  the  sheath  of  the  artery  close  to  the  hole  in  it  on  the  proxi- 
mal side  thereof,  and  pass  a  ligature  round  it  with  Mott's  aneurism 
needle.  As  soon  as  this  ligature  has  been  tied,  the  assistant's 
fingers,  compressing  the  proximal  part  of  the  vessel  from  within 
the  sac,  should  be  withdrawn.  This  will  give  more  room  for 
applying  a  ligature  on  the  distal  side  of  the  orifice,  which  should 
now  be  done.1  Open  the  sheath  of  the  artery  carefully,  near  the 
orifice  on  its  distal  side,  and  pass  the  ligature  again  with  Mott's 
needle.  Tie  the  ligature,  withdraw  the  assistant's  fingers  from 
compressing  the  distal  part  of  the  artery,  and  the  operation  is  com- 
pleted. 

The  facility  of  performing  this  operation  depends  mainly  upon 
opening  the  sac  at  the  commencement  by  a  sufficiently  free  incision, 
and  upon  discovering  promptly  the  precise  locality  of  the  opening 
of  communication  between  the  artery  and  the  sac,  and  upon  the 
assistant's  fingers  compressing  the  vessel  carefully  from  within  the 
sac,  on  both  the  proximal  and  the  distal  sides  of  the  orifice,  thus  pre- 
venting the  flow  of  any  blood  into  the  sac,  which,  if  permitted, 
would  obscure  the  parts,  and  of  necessity  delay  the  application  of 
the  ligatures. 

1  Deschamps  has  recommended  that  the  distal  ligature  be  applied  first,  i.  e.  before  the 
proximal,  and  in  some  cases  it  will  be  found  advantageous  to  do  so,  for  in  that  way  the 
annoyance  occasioned  by  distal  hemorrhage  will  be  entirely  avoided. 
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This  operation  should  not  be  undertaken  without  the  aid  of 
competent  assistants,  if  such  are  within  reach ;  for  in  no  other 
operation  is  such  aid  more  important  when  a  large  artery  is  in- 
volved. I  have  taken  the  liberty  of  stating  the  method  of  per- 
forming it  at  considerable  length,  because  the  steps  of  the  operation, 
which  may  become  important  and  difficult  of  execution  in  the  case 
of  any  large  vessel,  have  not  been  laid  down  by  writers  on  opera- 
tive surgery.  I  am  also  confident  that  this  discussion  will  prove 
useful  to  the  surgeon  who  is  about  to  undertake  the  performance 
of  this  operation,  and  at  the  same  time  tend  somewhat,  I  hope,  to 
dispel  the  dread  of  hemorrhage,  which  seems  to  appertain  to  the 
performance  of  this  operation,  especially  for  traumatic  aneurism 
connected  with  a  large  artery. 

By  the  time  that  the  distal  ligature  has  been  tightened,  it  will 
be  seen  that  the  sac  has  become  much  contracted.  Now  sponge 
out  carefully  any  blood,  whether  fluid  or  coagulated,  that  there  may 
be  in  it ;  draw  the  free  ends  of  the  ligatures  out ;  approximate  the 
edges  of  the  wound,  and  secure  them  with  a  few  points  of  inter- 
rupted suture  and  strips  of  adhesive  plaster.  A  roller  bandage 
should  not,  under  ordinary  circumstances,  be  employed  as  a  part 
of  the  dressing,  because  by  constricting  the  limb  it  would  tend  to 
embarrass  the  establishment  of  the  collateral  circulation.  If  it 
were  not  applied  tightly  enough  to  do  that,  it  would  be  useless  as 
a  dressing,  and  on  that  account  should  not  be  kept  on  the  wound. 
The  temperature  of  the  limb  should  be  maintained  by  the  applica- 
tion of  artificial  warmth,  if  necessary,  as  was  done  in  the  case  of 
Captain  Jordan.  Care  should  be  taken  that  the  bottles  of  water, 
or  the  bricks  employed  for  the  purpose,  are  not  so  hot  as  to  burn 
the  limb. 

But  in  case  of  traumatic  aneurism  of  the  axillary  artery,  the 
surgical  treatment  becomes  more  difficult,  because,  in  the  first 
place,  of  the  proximity  to  the  centre  of  the  circulation ;  and,  in 
the  second  place,  because  external  pressure  cannot  be  applied  in 
a  way  to  shut  off  the  flow  of  blood  to  the  aneurism,  with  certainty, 
as  readily  as  in  many  other  parts  of  the  body ;  for  the  subclavian 
artery  as  it  passes  over  the  first  rib  lies  deep  down  behind  the 
clavicle.  In  Jordan's  case,  I  tied  the  artery  as  near  as  possible 
to  the  aneurism  on  the  side  next  to  the  heart,  because  it  is  the 
operation  which  is  sanctioned  by  authority,  and  because  it  was 
recommended  by  a  consultation  of  my  colleagues,  all  of  whom  were 
military  surgeons  of  experience.  It  was  my  opinion  then,  which 
was  also  fully  expressed  at  the  consultation,  that  the  best  procedure 
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would  be  to  compress  the  subclavian  artery  on  the  first  rib  as  care- 
fully as  possible,  then  to  open  the  sac  freely  by  incision,  and  to 
secure  the  bleeding  end  of  the  severed  artery  with  a  ligature  ;  but  I 
was  not  yet  impressed  strongly  enough  with  the  correctness  of  this 
view  to  put  it  into  practice  against  the  advice  of  my  colleagues 
intrenched  behind  the  teachings  of  authority.  However,  after 
following  the  case  attentively  to  its  fatal  close,  by  secondary  hemor- 
rhage and  exhausting  suppuration,  and  after  making  the  autopsy,  I 
have  no  doubt  that  his  chance  of  recovery  would  have  been,  to  say 
the  least,  considerably  better  if  that  operation  had  been  performed. 
The  principal  advantages  of  the  operation  proposed  in  the  case  of 
Jordan  over  the  operation  performed,  are,  in  the  first  place,  that  it 
overcomes  the  danger  arising  from  exhausting  suppuration  of  the 
sac  for  the  most  part ;  for  by  it  the  sac  is  converted  into  a  simple 
wound,  with  a  strong  tendency  to  heal  from  the  bottom  ;  and, 
in  the  second  place,  it  does  away  almost  entirely  with  the  risk 
of  relapse  and  of  secondary  hemorrhage,  for  it  leaves  no  vessels 
with  unclosed  mouths  in  the  sac,  ready  to  bleed  as  soon  as  the 
collateral  circulation  is  sufficiently  established. 

The  disadvantage  of  the  proposed  operation  is  the  risk  arising 
from  the  hemorrhage  (primary)  attending  the  operation  itself :  but 
I  am  now  inclined  to  believe  that  by  compressing  the  subclavian 
artery  against  the  first  rib,  according  to  the  method  recommended 
by  Guthrie,  this  risk  is  more  apparent  than  real,  even  on  the  sup- 
position that  very  great  difficulty  be  experienced  in  discovering  the 
ends  of  the  severed  artery.  It  seems  to  me  that  a  fair  statement 
of  the  matter  would  be  this  :  the  operation  performed  afforded  the 
patient  a  reasonable  chance  of  recovery,  while  the  operation  pro- 
posed would  have  made  recovery  nearly  certain.  Guthrie  proposed 
to  compress  the  subclavian  artery  with  the  thumb-piece  of  the 
screw  of  an  ordinary  tourniquet,  wrapped  up  in  a  piece  of  bandage 
so  as  not  to  injure  the  skin,  and  pressed  firmly  downwards  and 
backwards  behind  the  clavicle.  The  inverted  tourniquet  would 
afford  an  excellent  hold  for  the  hands  of  the  assistant,  if  compres- 
sion were  required  to  be  continued  for  a  long  time.  In  this  way 
any  competent  assistant  would  be  able  to  effectually  control  the  cir- 
culation of  blood  in  the  subclavian  artery,  in  ordinary  cases.  We 
should,  however,  state,  before  leaving  this  part  of  the  subject,  that 
there  is  no  doubt  but  that  the  treatment  of  traumatic  aneurism  should 
be  modified  according  to  the  peculiarities  of  each  -case,  espe-  Treatment 
cially  with  respect  to  the  situation  of  the  aneurism,  and  adapted  to 

,  „  i    .  T  •        peculiarities 

the  character  of  the  parts  overlying  and  surrounding  it.   of  case. 
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For  example,  we  would  not  treat  an  aneurism  of  the  ulnar  arch  in 
the  palm  of  the  hand  by  opening  the  sac  and  tying  the  artery  from 
within  it,  until  other  means,  such  as  compression,  etc.,  had  been 
tried  without  success,  because  the  operation  would  require  the 
division  of  the  annular  ligament,  and  consequently  would  produce 
permanent  impairment  of  the  functions  of  the  hand.  The  duration 
of  a  traumatic  aneurism  may  also  call  for  modification  in  the  surgi- 
cal treatment.  The  slower  its  development  and  the  longer  it  lasts, 
the  more  closely  it  resembles  a  spontaneous  aneurism,  and  the 
more  amenable  it  becomes  to  the  treatment  successful  in  sponta- 
neous cases.  It  appears,  further,  that  the  more  chronic  a  traumatic 
aneurism  is  in  respect  to  growth,  the  more  likely  it  is  to  undergo 
a  spontaneous  cure  by  the  filling  up  of  the  sac  with  laminated 
fibrin,  or  with  coagulated  blood. 

The  following  case  has  been  introduced  here,  because  it  is  the 
first  example  which  I  have  found  on  record,  of  traumatic  aneurism 
produced  by  gunshot  injury.  It  is  also  the  first  instance  on  record 
in  which  the  old  operation  for  aneurism  was  employed  for  the  relief 
of  the  consequences  of  wounds  inflicted  by  gunshot  projectiles ; 
wherefore,  the  case  possesses  unusual  interest  for  him  who  cul- 
tivates the  science  and  art  of  surgery,  in  the  enlarged  sense  of  the 
term.  It  occurred  in  the  practice  of  M.  A.  Severinus,  and  was 
placed  on  record  by  that  writer  in  1646. 

CASE  XXXIX.  Gunshot  Wound  of  Right  Thigh  involving  Femoral 
Artery ;  Traumatic  Aneurism ;  Secondary  Hemorrhage  occurred  several 
Times  ;  cured  finally  by  opening  the  Sac  and  tying  the  Artery  both  above 
and  below  the  Place  of  Injury. —  Jacob,  aged  17,  the  son  of  the  officer 
commanding  the  halberdiers  of  Campania,  was  wounded  in  1646,  in  the 
right  thigh,  about  eight  fingers'  breadth  below  the  groin,  by  a  musket 
ball,  which  entered  between  the  rectus,  gracilis,  and  vastus  externus 
muscles,  and  escaped  on  the  opposite  side  through  the  triceps,  wound- 
ing the  femoral  artery  in  its  course.  A  very  copious  flow  of  arterial 
blood  immediately  occurred,  which  appears  to  have  been  arrested  by 
compression. 

The  next  day  the  bandages  were  loosened.  It  was  then  found  that  the 
part  had  swollen  very  considerably,  and  was  pulsating  in  such  a  way  that 
both  hands,  when  laid  upon  the  tumor,  were  lifted  up  by  the  pulsations. 
The  swelling  was  treated  by  bandaging  and  by  the  application  of 
astringents  and  refrigerants.  Occasional  bleeding  to  the  extent  of 
three  or  four  ounces,  but  ceasing  spontaneously,  took  place  from  it  for 
several  days.  The  blood  burst  forth  again  on  the  seventeenth  day,  and 
Severinus  was  called  in  to  see  the  case.  He  found  that  the  wound  was 
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free  from  all  unhealthy  action,  and  that  the  swelling  and  pulsation  had 
diminished.  Believing  that  the  plan  of  treatment  agreed  with  the 
patient,  the  surgeons  decided  that  it  should  be  continued,  with  the 
addition  of  a  liberal  allowance  of  wine  for  the  purpose  of  keeping  up 
his  strength.  The  hemorrhage  continued  to  be  restrained  for  thirteen 
days,  when  it  burst  forth  again,  and  then  ceased  spontaneously. 

Afterwards  the  patient's  strength  continued  to  diminish.  Severinus 
says  ;  "  and  as  his  face  as  well  as  the  other  parts  of  his  body  grew  thinner 
daily,  we  had  a  sad  affair  to  deal  with ;  nor  did  there  appear  to  be  a 
chance  of  recovery  in  any  other  way  (if  indeed  there  were  any)  than  by 
dilating  the  wound,  so  that  the  artery  might  either  be  stitched  up,  or 
ligatured,  or  burnt  with  caustic,  or  the  flow  of  blood  be  arrested  in 
some  other  way."  As  a  remedy  of  last  resort,  the  patient  was  operated 
on  in  the  following  way,  in  the  words  of  Severinus  :  "  We  first  sought  for 
the  artery  near  the  groin,  and  following  it  a  little  below  this,  a  hard  com- 
press was  applied  over  its  course,  and  the  thigh  was  bound  up  with  a 
tight  ligature  in  the  same  way  as  when  some  part  of  it  is  to  be  ampu- 
tated ;  so  that  the  vessel  being  rendered  narrower  by  the  pressure  might 
pour  out  a  smaller  quantity  of  blood  during  the  operation.  This  having 
been  done,  we  marked  the  part  of  the  skin  that  was  to  be  cut  with  ink, 
and  Johannes  *  having  made  an  incision  along  the  part  that  was  marked, 
a  large  quantity  of  grumous  blood,  weighing  at  least  six  pounds,  im- 
mediately appeared  ;  this  mass  of  blood  being  quickly  removed,  the  artery 
was  sought  for,  on  finding  which  the  hemorrhage  was  arrested  by  power- 
ful pressure  with  the  fingers,  Johannes  Trullius  pressing  strongly  on  the 
groin  ;  we  had  now  the  artery  plainly  in  view,  which  I  separated  from 
the  accompanying  vein  and  tied,  first  in  the  upper,  then  in  the  lower 
part,  the  same  precautions  having  been  taken  that  are  attended  to  in 
varices.  *The  artery  was  torn  to  about  a  third  of  its  diameter,  a  portion 
being  left,  which,  on  the  day  after  the  application  of  the  ligature,  was 
divided  by  Johannes  Trullius,  lest  perchance  it  should  draw  the  ends 
together  before  they  sloughed.  The  further  progress  of  the  case  was 
like  that  of  a  simple  wound,  and  it  was  completely  terminated  in  six 
weeks ;  Ferranti,  Serroni,  and  many  others  being  in  attendance."  a 

The  foregoing,  account  has  been  much  abridged  from  the  nar- 
rative of  the  case  which  was  made  by  Severinus.  The  result  in 
this  case  was  all  the  more  gratifying,  because  the  patient  made  a 
speedy  recovery. 

Although  we  have  strongly  advocated  the  employment  of  the 
old  operation  for  the  relief  of  traumatic  aneurism  of  the  femoral,  as 
well  as  of  the  axillary  and  brachial  arteries,  especially  the  two 
former,  we  know  that  a  cure  may  sometimes  be  obtained  by  the 

1  Johannes  Trullius,  a  celebrated  lithotomist  and  surgeon. 

2  Vide  Observations  on  Aneurism,  translated  and  edited  by  John  E.  Erichsen,  p.  191  et 
teq.,  Sydenham  Soc.  ed.,  London,  1844. 
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employment  of  the  operation  of  John  Hunter,  or  that  that  of  Dom- 
whywegen-  inique  Anel  in  such  cases.  We  prefer  the  old  operation 
the  oidpoper-  f°r  traumatic  aneurism,  because  we  believe  that  it  is  more 
ofAne^o'r114*  likely  to  prove  successful  in  the  treatment  of  that  affec- 
tion, than  the  operative  procedures  devised  by  Anel  and 
Hunter.  We  know  that  a  considerable  proportion  of  the  cases  of 
traumatic  aneurism  after  being  operated  on  by  the  methods  of 
Anel  and  Hunter,  recover ;  but  we  are  also  convinced,  that  a  still 
larger  proportion  of  the  same  class  of  cases,  when  operated  on  by 
the  method  of  Antyllus,  terminate  successfully.  We  consider  the 
old  operation  to  be  the  best  one  for  most  cases  of  traumatic  aneu- 
rism, because  it  is  not  liable  to  be  followed  by  relapse,  and  because 
it  has  proved  to  be  the  most  successful  one. 

The  next  case,  however,  affords  an  example  of  traumatic  aneu- 
rism of  the  femoral  artery  which  was  cured  by  the  Hunterian 
operation.  It  is  related  here  for  the  purpose  of  enabling  us  to  ob- 
tain views  as  broad  as  possible  concerning  the  surgical  treatment 
which  should  be  employed  for  the  cure  of  traumatic  aneurism,  and 
views  as  complete  as  possible  of  the  surgery  of  the  late  war. 

CASE  XL.  Gunshot  Wound  involving  Femoral  Artery;  Profuse 
Arterial  Hemorrhage  (Primary)  which  was  arrested  by  Pressure ;  Trau- 
matic Aneurism  subsequently  produced ;  Legation  of  the  Femoral  Artery 
on  the  Hunterian  Principle  ;  Recovery :  reported  by  Philip  S.  Wales, 
M.  D.,  Surgeon  U.  S.  N.  —  James  O'Neal,  aged  30,  was  sent  to  hospital 
March  28,  1863,  with  a  gunshot  wound  of  left  thigh,  at  lower  third,  in- 
volving the  track  of  the  femoral  artery.  Ten  days  had  elapsed  before 
he  reached  the  hospital.  There  was  profuse  arterial  hemorrhage  at 
first,  which  was  arrested  by  the  tourniquet.  Subsequently  an  enormous 
diffused  traumatic  aneurism  was  developed.  On  admission  to  the  hos- 
pital the  tumor  occupied  the  lower  two  thirds  of  the  thigh,  and  its 
pulsation  could  be  felt  throughout  this  portion  of  the  limb,  except  a 
narrow  strip  on  its  outer  side.  The  aneurismal  bruit  was  distinctly 
felt  and  heard  immediately  after  the  impulse  was  communicated  to  the 
touch.  , 

April  2.  —  Ligated  the  femoral  artery  in  its  upper  third.  The  pulsa- 
tion of  the  tumor  was  immediately  arrested.  Chloroform  was  employed 
as  an  anaesthetic.  He  bore  the  operation  well.  Morphia  was  admin- 
istered to  induce  sleep. 

April  3.  —  Patient  comfortable ;  temperature  of  limb  good ;  femoral 
artery  at  groin  pulsates  slightly  —  69  per  minute. 

April  6.  —  Patient  doing  well ;  all  pulsation  has  disappeared  from  the 
limb. 

April  8.  —  A  distinct  pulsation  can  be  felt  in  the  posterial  tibial 
artery  to-day. 
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April  11.  —  Has  continued  to  improve  ;  the  upper  part  of  the  incis- 
ion has  healed  from  the  bottom  almost  to  the  surface,  with  slight  dis- 
charge of  pus,  and  the  limb  has  nearly  regained  its  normal  size. 

April  19.  —  Wound  of  operation  almost  healed;  the  place  where 
the  aneurism  was  situated  imparts  the  sensation  of  great  solidity. 

May  1.  —  The  ligature  came  away  to-day;  patient's  condition  ex- 
cellent. 

May  30.  —  He  was  discharged  from  the  hospital  cured,  and  sent  to 
the  guard-ship  for  safe  keeping,  until  he  should  be  disposed  of  by  the 
naval  authorities,  as  he  was  a  blockade-runner.1 

While  the  success  which  attended  the  treatment  of  this  case  was 
the  source  of  much  satisfaction,  it  does  not  by  any  means  show 
the  Hunterian  operation  to  be  preferable  to  that  of  Antyllus  for 
traumatic  aneurism  of  the  femoral  artery.  The  objection  to  the 
Hunterian  operation  in  such  cases  is  that  it  not  unfrequently  fails, 
through  the  occurrence  of  consecutive  gangrene,  or  of  second- 
ary hemorrhage,  or  through  the  return  of  pulsation  in  the  tumor 
with  other  signs  of  relapse,  when  the  old  operation  would  probably 
have  succeeded. 

When  traumatic  aneurism  of  the  thigh  is  treated  on  the  plan  of 
Hunter  or  Anel,  consecutive  gangrene  seems  more  likely  to  occur 
than  when  the  old  operation  is  performed,  for  reasons  that  have 
already  been  stated  at  sufficient  length  ;  2  and  the  more  recent  the 
origin  of  the  aneurism  the  greater  the  risk  becomes  that  such  a  re- 
sult will  be  produced.  In  the  following  case,  which  occurred  in 
the  practice  of  Prof.  F.  H.  Hamilton,  to  whom  I  am  indebted  for 
the  notes  of  it,  a  traumatic  aneurism  of  the  thigh,  diffuse  in  char- 
acter, was  treated  by  ligating  the  femoral  artery  on  substantially 
the  plan  of  Anel.  The  operation  was  speedily  followed  by  dry 
gangrene  of  the  foot  and  leg  ;  but  a  line  of  separation  fortunately 
appeared,  the  thigh  was  amputated,  and  in  the  end  the  patient  was 
saved,  minus  his  limb. 

CASE  XLI.  Gunshot  Wound  of  Thigh ;  Femoral  Artery  injured ; 
Traumatic  Aneurism ;  Anefs  Operation  performed  Twenty-nine  Days 
after  Injury ;  Consecutive  Gangrene  speedily  produced ;  Amputation  of 
Thigh ;  Recovery.  —  Henry  Tainter  was  wounded  in  the  thigh  by  a 
pistol-ball,  December  31,  1853,  at  Buffalo,  N.  Y.  The  femoral  artery 
was  injured  just  below  the  origin  of  the  profunda,  and  a  large  traumatic 
aneurism,  of.  the  diffuse  variety,  was  formed  in  consequence  of  that 

1  Vide  American  Journal  of  Med.  Science,  April  1864,  pp.  551,  552,  from  which  the  fore- 
going account  of  the  case  has  been  condensed. 

2  See  pp.  117, 118  of  this  essay. 
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lesion.  On  the  29th  of  January,  1854,  Prof.  Hamilton  operated  on 
this  patient.  The  aneurismal  swelling  then  extended  from  the  origin 
of  the  profunda  down  to  the  middle  of  the  thigh.  He  tied  the  femoral 
artery  between  Poupart's  ligament  and  the  profunda,  with  two  ligatures, 
placed  about  half  an  inch  apart,  the  patient  being  under  the  influence 
of  chloroform.  The  limb  became  cold,  and  bags  of  hot  sand  were  ap- 
plied to  it  in  order  to  restore  and  preserve  its  temperature.  In  a  few 
hours  pain  commenced  in  the  leg. 

January  30.  —  This  morning  there  was  no  sensibility  below  the  knee. 
A  white  spot,  like  a  cicatrix,  appeared  on  the  leg,  about  its  middle,  in 
front  of  the  spine  of  the  tibia.  The  remainder  of  the  leg  soon  became 
mottled,  the  toes  became  white,  and  great  pain  in  the  knee  appeared. 
Some  vesication  of  the  leg  was  produced  by  the  hot  applications.  Morphia 
and  wine  were  prescribed.  In  the  course  of  a  few  days  the  white  spot 
changed  to  a  black  color  and  began  to  slough. 

February  18.  —  The  ligatures  came  away. 

February  28.  —  A  line  of  demarcation  formed  just  below  the  knee. 

March  1.  —  Three  epileptiform  convulsions  occurred.  He  had  never 
had  fits  before. 

March  17.  —  Amputated  the  thigh  six  inches  above  the  knee,  the 
patient  being  under  chloroform.  The  administration  of  chloroform  was 
followed  by  temporary  delirium,  both  on  this  and  the  previous  occasion. 
The  patient  ultimately  recovered. 

There  is,  however,  one  region  of  the  body  wherein,  after  some 
The  plan  of  experience  and  much  reflection,  I  am  inclined  to  believe 
romeumis'  that  the  operative  procedure  devised  by  Hunter  is  some- 
tfofieg'and111  times  preferable  to  the  old  operation  for  the  cure  of 
traumatic  aneurism,  and  that  region  is  the  leg,  including 
the  popliteal  space.  But  in  all  other  parts  of  the  body  the  opera- 
tion of  Antyllus  is,  in  general,  to  be  preferred. 

The  great  master  in  practical  surgery  of  France  in  recent  times, 
Dupuytren,  was  the  first  to  proclaim  and  at  the  same 


conceive  and  time  strongly  present  his  belief  to  the  profession,  that 
proposal.  cases  of  traumatic  aneurism  of  the  leg,  produced  by  sim- 
ple fracture  of  its  bones,  and  even  by  gunshot  lesions,  are  more 
likely  to  have  a  good  result  when  treated  by  tying  the  femoral 
artery,  than  when  they  are  treated  by  cutting  down  upon  the 
wounded  vessel  and  securing  its  bleeding  ends  with  ligatures  ap- 
plied at  the  place  of  injury,  as  originally  practiced  by  J.  L.  Petit, 
on  the  one  hand,  or  by  amputating  the  leg  on  the  other.  Before 
the  time  of  Dupuytren  traumatic  aneurism  of  the  leg,  occurring  in 
connection  with  fracture  of  its  bones,  and  gunshot  wounds,  was 
treated  either  by  the  old  operation,  or  by  amputation  of  the  mem- 
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ber;  but  the  latter  procedure  was  generally  recommended.  In 
the  year  1809  an  old  woman  was  brought  to  the  Hotel-Dieu,  who 
had  simple  fracture  of  the  leg,  complicated  with  diffuse  aneurism. 
The  consideration  of  her  case,  aided  by  previous  observation  of 
similar  instances,  induced  Dupuytren  to  perform  the  Hunterian 
operation  for  her  relief.  His  success  was  complete. 

The  following  is  the  narrative  of  the  case,  together  with  a  state- 
ment of  the  reasons  which  led  him  to  operate  on  the  plan  of 
Hunter,  in  his  own  words,  except  the  heading,  which  is  my  own. 

CASE  XLII.  Simple  Fracture  of  the  Leg,  accompanied  by  a  Wound  of 
the  Posterior  Tibial  Artery,  inflicted  by  the  Broken  Bone ;  Traumatic 
Aneurism  successfully  treated  by  ligating  the  Femoral  Artery  according  to 
the  Method  of  Hunter.  —  Marthe  Marie  Barbe,  a  female,  aged  62,  of 
spare  habit,  but  enjoying  pretty  good  health,  slipped  and  fell  whilst 
running  in  the  street,  in  January,  1809.  She  felt  pain,  and  was  con- 
scious of  a  snap  at  the  lower  part  of  her  leg,  at  the  time  of  the  accident. 
On  the  following  day  she  was  brought  to  the  Hotel-Dieu,  and  I  at  once 
detected  that  both  bones  of  the  leg  were  broken  at  the  junction  of  the 
middle  and  inferior  thirds.  The  fracture  was  oblique,  and  accompanied 
by  displacement  of  the  fragments  forwards  and  backwards  ;  there  was 
likewise  great  swelling  and  tension  of  the  surrounding  soft  parts.  On 
attempting  the  reduction,  I  felt  at  the  back  part  of  the  leg,  in  the  calf, 
diffused  but  strong  pulsation,  distinct  to  the  eye  as  well  as  to  the  touch, 
and  synchronous  with  the  heart's  action:  this  was  controlled  when 
pressure  was  made  on  the  femoral  artery,  but  returned  as  soon  as  it  was 
removed.  There  could,  therefore,  exist  no  doubt  as  to  the  real  and 
serious  nature  of  the  case,  which  was  evidently  one  presenting  the  com- 
plication of  an  artery  wounded  by  the  fractured  extremity  of  one  of  the 
bones,  either  at  the  time  of  the  accident,  or  subsequently  in  moving  the 
patient ;  and  I  inferred  from  the  position  of  the  extravasation,  that  the 
posterior  tibial  was  the  vessel  lacerated ;  and  that  the  lower  fragment 
of  the  tibia,  which  projected  backwards,  had  produced  the  mischief.  As 
the  circumstances  of  the  case  did  not  call  for  immediate  interference, 
and  its  nature  was  such  as  to  demand  reflection,  I  determined  to  defer 
taking  any  step  until  the  evening. 

What  was  I  to  do  ?  The  age  of  the  patient  was  against  her ;  but 
was  she  to  be  abandoned  to  her  fate,  without  an  attempt  to  save  her  ? 

Should  I  adopt  the  practice  of  J.  L.  Petit,  and  cut  down  upon  the 
wounded  artery  and  tie  its  bleeding  extremities  ?  The  diffi-  ^"/ktsre0"'8 
culties  of  such  a  search  at  the  bottom  of  a  deep  incision  *hls  case- 

J  They  are 

through   the   muscles,  and   in   the  midst  of  soft  parts  con-  veryinter- 

eating  and 

founded  together  by  a  mass  of  extravasated  blood,  restrained  instructive. 
me  from  acting  on  this  suggestion.     Supposing  even  that  I  had  suc- 
ceeded in  securing  the  bleeding  vessel,  the  operation  itself  would  expose 
9 
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the  patient  to  all  the  perils  attending  the  exposure  of  a  large  cavity 
filled  with  blood,  in  direct  communication  with  the  fractured  extremities 
of  the  bones ;  to  say  nothing  of  the  consequent  difficulties  and  hazard 
associated  with  the  dressing  of  such  a  wound. 

One  other  alternative  presented  itself,  namely,  that  of  amputation 
through  the  thigh.  This  certainly  had  the  merit  of  being  a  simple  and 
expeditious  mode  of  extrication  from  the  difficulty.  But,  apart  from  the 
distressing  mutilation  which  such  a  proceeding  would  entail  upon  the 
patient,  even  if  she  recovered,  I  could  not  but  be  mindful  of  the  fatal 
result  which  had  attended  a  similar  step  in  several  cases  analogous  to 
the  present. 

The  preferable  course  seemed  to  be  the  application  of  a  ligature  on 
the  main  artery  of  the  limb  at  a  distance  from  the  seat  of  mischief. 
This  would  arrest  further  bleeding  from  the  lacerated  artery,  and  allow 
time  for  it  to  close.  It  would  further  supersede  the  necessity  for  laying 
open  the  large  sac  containing  the  extravasated  blood  in  the  neighbor- 
hood of  the  fracture,  and  exposing  it  to  the  risk  of  inflammation  and 
dangerous  suppuration.  This,  then,  seemed  to  me  to  be  a  reasonable 
step ;  but  I  had  neither  precedent  nor  experience  to  guide  me  with 
regard  to  its  safety.  I  feared  that  the  obstruction  to  the  circulation 
might  induce  gangrene ;  or,  on  the  other  hand,  that  the  too  speedy 
restoration  of  the  blood  to  its  natural  course  through  collateral  channels, 
might  render  the  attempt  useless ;  or,  again,  that  the  irritation  set  up 
by  the  fragments  of  the  broken  bones,  and  the  presence  of  the  effused 
blood,  might  be  succeeded  by  inflammation  and  suppuration.  I  resolved, 
however,  to  make  the  attempt  of  tying  the  femoral  artery  in  the  middle 
of  the  thigh  ;  and  this  operation  was  accordingly  performed  with  unusual 
facility.  A  triple  ligature  was  carried  round  the  vessel,  and  tightened, 
with  the  effect  of  immediately  arresting  all  further  pulsation  in  the 
tumor. 

I  was  gratified  to  find  that  neither  the  temperature  nor  the  sensibility 
of  the  limb  were  in  the  least  interfered  with.  On  the  fifth  day,  the 
anastomotic  branches  around  the  knee  could  be  both  seen  and  felt.  On 
the  sixth  day,  the  tumor  was  reduced  one  third  in  bulk,  and  continued 
to  diminish,  progressively,  until  it  ultimately  quite  disappeared.  The 
ligature  on  the  artery  came  away  on  the  fifteenth  day,  and  the  wound 
made  for  its  application  was  healed  in  six  weeks. 

Some  spots  which  made  their  appearance  on  the  leg  led  me  to  fear 
at  one  time  that  gangrene  was  impending  ;  but  this  proved  to  be  a  false 
alarm.  A  slough,  produced  by  the  pressure,  separated  from  the  heel, 
and  the  wound  which  it  left  healed  kindly. 

In  the  meanwhile,  the  union  of  the  fracture  proceeded  but  slowly. 
The  formation  of  the  callus  was  scarcely  commenced  at  the  end  of  the 
first  month,  and  it  was  not  perfectly  consolidated  before  the  expiration  of 
four  months.  The  woman  perfectly  recovered  the  use  of  her  limb ;  and  I 
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have  had  the  opportunity  of  seeing  her  from  time  to  time  for  fifteen 
years  afterwards  in  the  enjoyment  of  perfect  health.1 

In  1815,  M.  Delpech,  of  Montpellier,  met  with  a  case  similar  to, 
and  even  more  complicated  than  the  preceding,  which  Delpechig 
he  treated  in  the  same  way,  and  with  corresponding  sue-  case- 
cess.     M.  Delpech's  patient  was  injured  by  being  run  over  by  a 
loaded  cart,  whilst  in  a  state  of  drunkenness  ;  both  bones  of  the  leg 
sustained  a  comminuted  fracture,  near  the  centre ;  an  artery  was 
lacerated,  and  a  diffused  traumatic  aneurism  was  produced.     The 
femoral  artery  was  tied  towards  the  upper  part  of  the  thigh. 

On  the  tenth  day,  the  wound  in  the  thigh  was  almost  entirely 
healed.  On  the  twenty-fifth  day,  it  opened  again,  to  allow  the 
exit  of  the  ligature  ;  the  union  of  the  fractured  bones  was  going  on 
satisfactorily.  At  the  end  of  three  months  the  patient  walked 
without  crutches ;  and,  though  there  was  some  difference  in  the 
volume  of  the  two  limbs,  there  was  not  the  least  deformity.2 

In  1818,  Dupuytren  also  treated  a  case  of  traumatic  aneurism 
of  the  leg,  the  result  of  a  gunshot  wound,  by  the  same  Dupuytrenjg 
method,  and  with  entire  success.8 

From  a  perusal  of  Dupuytren's  cases,  it  appears  that  he  objected 
to  treating  traumatic  aneurism  of  the  leg,  connected  with  Dupuytren's 

•        in  n  •       i  n     i  objections  to 

simple  fracture  of  its  bones,  by  amputation  of  that  mem-  amputation, 
ber,  in  the  first  place,  because  of  the  distressing  nature  of  the 
mutilation,  and  in  the  second  place,  because  of  the  great  mortality 
which  attends  that  operation. 

He  declined  to  treat  such  aneurisms  of  the  leg  by  the  old  opera- 
tion, because  of  its  seeming  impracticability,  it  being  im-  His  objec- 

•Vi  ,       .,  &,  .        ,       ,.    •"  tionstoold 

possible  to  decide  what  vessel  required  a  ligature,  whether  operation. 
to  cut  down  through  the  front  or  the  back  of  a  limb,  or  whether 
the  bleeding  might  not  proceed  from  more  than  one  artery.  More- 
over, he  says,  these  operations  on  the  arteries  of  the  leg  are  not 
easy,  even  under  favorable  circumstances  ;  and  in  cases  where  the 
surrounding  parts  are  broken  down  and  disorganized,  such  a  pro- 
ceeding may  be  fairly  deemed  impracticable.  But  it  is  probable 
that  he  overestimates  somewhat  the  difficulties  which  attend  this 
operation. 

It  should,  however,  be  remembered  that  much  injury  is  apt  to 
accrue  to  the  patient  from  attempting  the  performance  of  an  im- 
practicable operation.  For,  under  such  circumstances,  he  is  likely 
to  be  kept  a  long  time  upon  the  operating  table,  under  the  influence 

1  Vide  Dupuytren  on  Lesions  of  the  Vascular  System,  Sj'denham  Soc.  ed.  pp.  8,  9, 10. 

2  Op.  tit.,  pp.  10, 11.  s  Op.  cit.,  pp.  12, 13,  14. 
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of  chloroform  or  some  other  anaesthetic,  the  combined  result  of 
which  is  that  the  patient  sustains  a  large  amount  of  shock,  and  has 
his  chances  of  recovery  sensibly  diminished  thereby. 

The  writer  feels  confident  that  in  cases  of  traumatic  aneurism 
when  the  of  the  leg  produced  by  simple  fracture  of  its  bones,  more 

fracture  is        ...  ,    ,  • 

compound,  limbs  can  be  saved  by  tying  the  femoral  artery  than  by 
the  performance  of  the  old  operation.  But  when  the  fracture  is 
compound  or  gunshot  in  its  nature,  it  is  generally  preferable  to 
employ  the  old  operation  when  practicable,  or  else  to  amputate  the 
leg  without  delay  when  the  injury  is  so  extensive  that  gangrene 
is  likely  to  ensue. 

Concerning  traumatic  aneurism  complicating  fracture,  Mr. 
Mr.  Holmes'  Holmes  says :  "  Four  cases  have  occurred  at  the  Middle- 
remarks.  gex  Hospital,  under  the  care  of  Mr.  Moore  and  Mr. 
Mitchell  Henry,  in  which  such  traumatic  aneurisms  have  formed, 
and  have  got  well  spontaneously."  1  The  history  of  these  cases, 
as  related,  does  not  appear  to  justify  so  strong  a  statement.  There 
is  reason  to  doubt  whether  the  main  artery  of  the  broken  limb  was 
laid  open  in  either  of  them.  It  seems  probable  that  some  vessel 
of  minor  importance  was  injured,  and  that  the  hemorrhage  from  it 
ceased  on  placing  the  limb  at  rest  in  a  suitable  position. 

Traumatic  aneurism  of  the  popliteal  artery,  when  produced  by  a 
Resume  of  gunshot  wound  and  of  recent  origin,  should  generally  be 
treatment  of  treated  by  amputation,  as  was  done  in  the  case  of  Schatt 

traumatic  * 

aneurism.          (Case  A.). 

But  when  traumatic  popliteal  aneurism  becomes  chronic,  when 
the  collateral  circulation  is  no  longer  embarrassed  by  inflamma- 
tory swelling  of  the  parts  about  the  knee,  and  when  the  tumor  is 
small,  the  Hunterian  operation  should  generally  be  preferred. 

Generally,  the  old  operation  should  not  be  performed  in  the 
popliteal  space,  because  it  is  apt  to  be  followed  by  gangrene  of  the 
foot  and  leg,  or  by  protracted  and  dangerous  suppuration,2  owing 
to  peculiarities  in  the  anatomical  structure  of  the  part. 

Traumatic  aneurism  of  the  femoral  artery  should  generally  be 
treated  on  the  old  plan.8 

When  traumatic  aneurism  occurs  in  the  common  iliac  artery  or 
its  branches  it  is  generally  advisable  to  employ  the  old  operation.4 

1  See  Holmes'  System  of  Surgery,  vol.  Hi.,  p.  443. 

2  See  case  of  Repasses,  No.  XXXIV. 

8  See  cases  of  John  Wilson  and  Jacob,  Nos.  XXXVIII.,  XXXIX. 

4  See  Mr.  Syme's  case,  referred  to  in  Holmes'  System  of  Surgery,  vol.  iii.,  note  opposite 
p.  1 ;  also  Medico-  Chirurg.  Transactions,  vol.  xlv. 
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The  abdominal  aorta  should  be  compressed  against  the  vertebral 
column  by  Mr.  Lister's  horseshoe  clamp,  and  thus  the  operation  can 
be  performed  with  safety  and  without  the  effusion  of  much  blood. 

Traumatic  aneurism  of  the  common  carotid  artery  or  its  branches 
should  be  treated  by  the  old  operation  whenever  it  is  practicable  to 
perform  it.1  If  for  any  cause  the  old  operation  cannot  be  performed 
in  such  cases,  there  seems  to  be  but  little  hope  of  making  a  cure. 

When  traumatic  aneurism  occurs  in  the  axillary  artery  the  old 
operation  should  generally  be  performed.2 

Traumatic  aneurism  of  the  brachial,  radial,  and  ulnar  arteries, 
should,  for  the  most  part,  be  treated  on  the  old  plan ;  but  the  cure 
of  aneurism  of  the  palmar  arch  should  generally  be  attempted  by 
tying  the  brachial  artery  on  the  plan  of  Hunter,  because  the  per- 
formance of  the  old  operation  would  seriously  impair  the  usefulness 
of  the  hand  from  division  of  the  annular  ligament.  Experience 
has  shown  that  the  ligation  of  the  brachial  artery  is  more  likely  to 
cure  traumatic  aneurism  of  the  palmar  arch,  than  the  ligation  of 
the  radial  and  ulnar  arteries.  The  first-named  operation  is  usually 
successful  in  such  cases.  The  risk  of  consecutive  gangrene  being 
produced  by  operations  on  the  arteries  of  the  arm  and  fore-arm  is 
very  small,  because  the  collateral  circulation  is  very  readily  estab- 
lished when  either  of  them  happens  to  be  occluded,  unless  the  parts 
are  greatly  tumefied  by  inflammatory  swelling. 

The  next  two  cases  afford  examples  of  the  distressing  and  even 
deplorable  circumstances  under  which  the  surgeon  is  sometimes 
called  upon  to  operate  in  cases  of  traumatic  aneurism.  In  the  first 
case  the  result  was  satisfactory.  In  the  last  case  recovery  might 
have  taken  place,  if  the  old  operation  for  aneurism  had  been  sea- 
sonably performed.  The  same  case  also  forcibly  illustrates  the 
inutility  of  local  compression  as  a  curative  measure  in  cases  of  trau- 
matic aneurism  of  the  axillary  artery,  or  any  other  vessel  having  a 
considerable  size. 

CASE  XLIII.  Ligature  of  the  Subclavian  Artery  for  Traumatic  Aneu- 
rism of  an  Arm-stump ;  Recovery.  —  Prof.  Armsby,  of  Albany,  per- 
formed this  operation  on  a  healthy,  robust  man,  28  years  of  age,  who 
had  his  right  arm  shattered  by  the  accidental  discharge  of  a  cannon, 
July  7th,  1863. 
*  Gangrene  commenced  on  the  second  day,  and  on  the  third  Prof.  A. 

1  See  Mr.  Syme's  case,  Observations  in  Clinical  Surgery,  p.  154;  also  Holmes'  System  of 
Surgery,  vol.  iii.  pp.  488,  489. 

2  See  Mr.  Syme's  case,  Medico-  Chirurg.  Transactions,  vol.  xliii. ;  also  Holmes'  System  of 
Surgery,  vol.  iii.  p.  473;  see  also  the  case  of  Captain  Jordan,  No.  XXXVII.  of  this  essay, 
and  the  comments  thereon,  including  Sir  Charles  Bell's  case,  mentioned  on  p.  114. 
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amputated  near  the  shoulder  ^he  stump  healed  kindly,  and  on  the 
twelfth  day  after  the  opera#on  he  wag  ajjje  to  gO  outj  an(j  soon  after 
resumed  his  active  busineg.  pursuits. 

His  heaUKr^mainejl^ood  until  September,  when  the  stump  began  to 
swelland  be  painful,  and  on  the  10th  of  November  Prof.  A.  detected 
an  aneurismal  tumor.  This  tumor  increased  rapidly,  elevating  the  bones 
of  the  shoulder,  the  pectoral  muscles,  and  filling  the  axilla.  The  skin 
soon  after  gave  way,  and  the  patient  lost  by  sudden  and  rapid  hemor- 
rhage between  two  and  three  quarts  of  blood,  causing  faintness  and 
almost  loss  of  pulse.  The  opening  was  closed  by  compresses  and 
adhesive  plaster.  The  only  chance  of  saving  life  seemed  to  be  afforded 
by  ligation  of  the  subclavian  artery  above  the  clavicle.  That  opera- 
tion was  performed  by  Prof.  A.,  November  19thi  The  pulsation  in 
the  tumor  ceased  as  soon  as  the  ligature  was  tied.  The  patient  im- 
proved rapidly  under  the  use  of  tonics.  The  sac  gradually  diminished 
until  the  nineteenth  day  after  the  operation,  when  it  became  more  pain- 
ful, and  the  skin,  or  a  portion  of  it,  gave  indications  of  sloughing.  Prof. 
Armsby  then  opened  the  sac,  and  removed  nearly  a  quart  of  coagulated 
blood  and  fibrinous  matter. 

The  ligature  came  away  on  the  twenty-ninth  day,  and  the  patient 
made  a  good  recovery.1 

CASE  XLIV.  Traumatic  Aneurism  of  Axillary  Artery  following  Gun- 
shot Wound  ;  treated  unsuccessfully  with  Local  Compression  ;  Rupture  of 
the  Aneurismal  Sac  and  very  Profuse  Hemorrhage,  which  ceased  spon- 
taneously ;  Deligation  of  the  Subclavian  Artery  external  to  the  Scalenus  ;  a 
Large  Nerve  was  included  in  the  Ligature  ;  Death  Six  Hours  after  the 
Operation ;  reported  by  Isaac  Norris,  Jr.,  M.  D.,  Acting  Assistant  Sur- 
geon U.  S.  Army.  —  H.  Grothern,  sergeant  Co.  K,  5th  U.  S.  Cavalry, 
was  admitted  into  the  McClellan  U.  S.  Army  General  Hospital,  June 
23d,  1863,  with  an  aneurism  of  the  right  axillary  artery,  the  result 
of  a  gunshot  wound  inflicted  at  Beverly's  Ford,  June  9th. 

When  Dr.  Norris  took  charge  of  the  ward  to  which  this  patient  be- 
longed on  the  26th  of  July,  he  was  absent  He  returned  on  the  28th, 
and  after  making  a  careful  examination  of  the  case,  a  traumatic  aneu- 
rism, about  the  size  of  a  large  horse-chestnut,  was  found  connected  with 
the  axillary  artery. 

Dr.  Norris's  predecessor  had  had  an  apparatus  made  by  which  grad- 
uated pressure  could  readily  be  applied  to  the  affected  part.  This  ap- 
paratus was  adjusted,  but,  after  a  trial  of  some  thirty  hours,  it  was 
abandoned  on  account  of  the  pain  it  gave  the  patient,  and  a  padded 
bandage  was  substituted,  in  the  faint  hope  that  it  might  be  of  use.  This 
bandage  was  worn  about  ten  days,  when  it  was  discontinued,  and  the 
treatment  was  reduced  to  keeping  the  arm,  as  nearly  as  possible,  at  per- 
fect rest. 

i  Vide  American  Journal  Med,  Sciences,  April,  1864,  pp.  564,  565. 
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August  16. —  The  aneurism  became  much  larger,  and  from  pressure 
upon  the  axillary  plexus  of  nerves  occasioned  much  pain.  The  aneu- 
rismal  sac  broke  early  on  the  morning  of  the  17th,  and  between  thirty 
and  forty  ounces  of  blood  were  lost.  The  hemorrhage  ceased  spon- 
taneously, but  it  had  brought  him  so  low  that  it  was  thought  advisable 
not  to  perform  any  operation  at  that  time.  Digital  compression  was 
employed  with  a  view  to  prolong  the  patient's  life. 

Surgeon  R.  H.  Coolidge,  Medical  Inspector,  saw  the  patient,  and 
.thought  the  subclavian  artery  should  be  tied  in  the  third  part  of  its 
course.  After  the  lapse  of  several  hours  the  hemorrhage  returned,  and 
that  operation  was  then  (6  o'clock,  p.  M.)  performed  by  Medical  Inspec- 
tor Coolidge. 

The  patient  seemed  to  do  well  until  about  8  o'clock,  when  he  com- 
plained of  considerable  pain  in  the  wound.  Morphia  was  freely  ad- 
ministered, but  without  relief.  He  grew  rapidly  worse,  exhibited  great 
dyspnoea,  and  died  at  midnight,  six  hours  after  the  operation. 

The  autopsy  revealed  the  unexpected  fact  that  a  nerve,  of  consider- 
able size,  lying  immediately  behind  the  artery,  was  embraced  in  the 
ligature. 

At  the  time  the  vessel  was  tied  the  patient  appeared  to  be  but 
slightly  under  the  influence  of  the  anaesthetic  (chloroform).  No  pain 
was  manifested  until  about  two  hours  afterwards. 

The  great  loss  of  blood  which  occurred  in  the  morning  exerted  a 
very  important  influence  in  producing  the  fatal  result.1  This  account 
of  the  case  has  been  considerably  abridged  from  that  contained  in  Hay's 
Journal. 

Comments.  —  Compression  has  been  applied  in  two  situations 
for  the  relief  of  traumatic  aneurism :  1st,  over  the  aneurismal 
swelling  itself;  2d,  on  the  trunk  of  the  wounded  vessel,  before  it 
reaches  the  tumor. 

In  the  case  just  related,  pressure  was  specially  employed  in  the 
first  of  these  situations  for  the  purpose  of  arresting  the  compression 
growth  and  effecting  a  cure  of  the  aneurism.  How  sig-  ^J^^fo™ 
nally  it  failed  let  the  melancholy  result  answer.  Local  ^IiTumin 
compression  of  the  aneurismal  tumor  did  no  good  what-  seneral- 
ever  as  a  curative  measure  in  this  instance,  nor  in  the  case  of 
Tapka  (No.  I.),  nor  in  case  No.  VII.,  nor  in  that  of  Schatt  (No. 
X.),  nor  in  that  of  Repasses  (No.  XXXIV.),  nor  in  that  of  Fin- 
ley  (No.  XXXV.),  nor  in  that  of  Jacob  (No.  XXXIX.),  nor  in 
any  other  case  that  we  have  related  where  it  was  employed.  In 
all  of  these  cases  it  proved  useless  as  a  means  of  cure  ;  in  some  of 
them  it  was  positively  detrimental.  The  surgeon  might  be  lulled 
l  Vide  American  Journal  Med.  Sciences,  January,  1864,  p.  128. 
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into  a  false  security  by  the  employment  of  this  measure,  and  thus 
might  be  induced  to  delay  the  performance  of  any  operation  that 
would  prove  useful,  until  hemorrhage  of  a  fatal  character  super- 
vened, as  seems  to  have  happened  in  the  case  just  related. 

With  regard  to  pressure  applied  to  the  trunk  of  the  wounded 
Not  adapted  vessel  on  the  cardiac  side  of  the  tumor,  it  was  employed 
EaSZuc  in  Onl7  one  instance,  that  of  Wilson  (No.  XXXVIII.). 
aneurism.  jn  fa^  case  fa  jj^  no  good,  although  it  was  kept  up  for 

forty-six  hours,   and  until  convulsions  occurred.      Indeed,   com- 
pression seems  entirely  inadequate  for  the  treatment  of  acute  trau- 
matic  aneurism  where  a  large  vessel  is  concerned,  and  precious 
time  should  not  be  wasted  in  its  use,  nor  in  the  employment  of  any ' 
other  inefficient  means  of  cure. 


CHAPTER  FIFTH. 

ON  WOUNDS  OF  THE  VEINS. 

Gunshot  Wounds  of  Veins  of  a  Serious  Nature  occurred  but  very  rarely  during  the  Late 
War.  —  An  Instance  mentioned.  —  Another  Instance  referred  to.  —  Two  Cases  in  which 
Large  Veins  were  wounded  by  Gunshot  Projectiles  will  also  be  related.  —  In  One  of  them, 
which  was  contributed  by  Dr.  Swarts,  the  Ball  fractured  the  Lower  Jaw  and  passed  down- 
wards into  the  Neck,  fracturing  also  the  Transverse  Processes  of  the  Third  and  Fourth 
Cervical  Vertebrae ;  it  wounded  the  Internal  Jugular  Vein  and  lodged ;  Secondary  Hem- 
orrhage repeatedly  occurred;  the  Patient  ultimately  died  in  Convulsions;  Autopsy. — 
Our  Army  Medical  Museum  contains  Two  Specimens  belonging  to  the  same  Category. — 
An  Illustrative  Case  contributed  by  Dr.  Leale.  —  Gunshot  Wound  of  Femoral  Vein; 
Death  Seventeen  Days  afterwards  from  Exhaustion,  produced  by  Hemorrhage,  which  fre- 
quently recurred.  —  Our  Army  Medical  Museum  also  contains  Two  Specimens  which 
were  obtained  from  Cases  similar  to  the  One  just  related.  —  Remarks  by  the  Surgical 
Historian  of  the  British  Army  in  the  Crimean  War  on  the  Traumatic  Lesions  of  Veins.  — 
A  Case  briefly  quoted  from  his  Work.  —  Also  his-  Remarks  on  Venous  Hemorrhage  and 
Consecutive  Gangrene  occurring  when  the  Main  Artery  and  Vein  are  both  wounded.  — 
Our  Army  Medical  Museum  contains  Three  Specimens,  in  which  Large  Arteries  and  their 
Accompanying  Veins  were  wounded  by  Gunshot  Projectiles. — Our  Army  Medical  Museum 
also  contains  a  Specimen  of  Punctured  Wound  of  a  Vein.  The  Femoral  Vein  was  pierced 
by  a  Darning-needle.  —  Wounds  of  Veins  an  Important  Subject  for  Three  Reasons,  which 
are  enumerated.  —  Certain  Forms  of  Venous  Compression  promote  Venous  Hemorrhage  ; 
they  are  enumerated.  —  On  the  Influence  of  Posture  in  promoting  Venous  Hemorrhage. 
—  Treatment  of  Hemorrhage  from  Wounded  Veins. — We  should  endeavor  to  restrain 
the  Bleeding  from  Wounded  Veins :  1st,  by  obviating  the  Conditions  which  promote  it ; 
2d,  by  the  Emplo3Tment  of  Compression ;  3d,  by  the  Application  of  Ligatures.  —  The  Au- 
thor's Experience  in  tying  Veins.  —  Dr.  S.  W.  Gross'  Valuable  Paper  on  the  same  Sub- 
ject. —  Gunshot  Wounds  of  the  Femoral  or  the  Popliteal  Vein,  with  Corresponding  Le- 
sion of  the  Accompanying  Artery,  generally  require  Immediate  Amputation. —  The  Rea- 
sons stated.  —  Dr.  W.  Thomson's  very  Interesting  and  Instructive  Case,  which  belongs 
to  this  Category,  is  referred  to  at  some  Length. 

GUNSHOT  wounds  of  veins  of  such  a  character  as  to  prove  trou- 
blesome in  their  management,  must  have  occurred  very  rarely  in- 
deed during  the  recent  War  of  the  Rebellion,  for  we  are  informed, 
as  already  mentioned,  in  Circular  No.  6,  that  "  no  cases  have  been 
reported  in  which  the  bleeding  could  not  be  controlled  by  press- 
ure."1 

The  author,  however,  remembers  to  have  heard  it  stated  by  a 
distinguished  surgeon,  while  describing  a  wound  of  the  Ligature  to 
brachial  artery,  that  one  of  its  venae  comites  also  was  comites. 
wounded,  and  required  the  application  of  a  ligature  to  suppress 
the  bleeding  from  it,  after  pressure  had  been  tried  in  vain. 

In  the  case  of  profuse  venous  hemorrhage  which  I  saw  at  tlje 

i  Page  39, 
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battle  of  Ball's  Bluff,  and  to  which  reference  has  already  been 
made  in  the  chapter  on  primary  hemorrhage  from  gunshot  wounds, 
pressure  alone  sufficed  to  stop  the  bleeding.1 

We  have  also  received  the  reports  of  two  cases  wherein  gunshot 
internal  projectiles  wounded  large  veins,  in  one  case,  the  internal 
femoral*0  jugular,  and  in  the  other,  the  femoral  vein,  both  of  which 
proved  fatal.  They  possess  considerable  interest,  especially  on  ac- 
count of  their  comparatively  infrequent  occurrence,  and,  for  that 
reason,  they  are  here  related.  The  following  case  was  contributed  by 
Dr.  D.  J.  Swarts,  Assistant  Surgeon  100th  Indiana  Volunteers  :  — 

CASE  XLV.  Gunshot  Fracture  of  Lower  Jaw  ;  the  Ball  passed  down- 
wards into  the  Neck,  fracturing  also  the  Transverse  Processes  of  the  Third 
and  Fourth  Cervical  Vertebra;  it  wounded  the  Internal  Jugular  Vein 
and  lodged ;  Secondary  Hemorrhage  repeatedly  occurred  ;  the  Patient  ul- 
timately died  in  Convulsions ;  Autopsy.  —  M.  A.  Rupert,  private  Com- 
pany E,  46th  Ohio  Volunteers,  wounded  at  Dallas,  Ga.,  May  27th  or 
28th,  1864 ;  admitted  into  hospital  May  28th.  A  ball  entered  the  face 
about  the  middle  of  the  buccinator  muscle,  on  the  right  side,  fractured 
the  inferior  maxilla,  of  that  side,  passed  downwards  into  the  neck,  on 
the  same  side,  and  lodging,  could  not  be  felt. 

May  30.  —  He  felt  well ;  had  a  good  pulse  and  a  good  appetite,  but 
could  swallow  liquid  food  only.  He  continued  to  do  well  until  the  night 
of  June  7th,  when  some  hemorrhage  from  the  wound  occurred.  On  the 
night  of  June  8th,  profuse  hemorrhage  from  the  wound  took  place.  His 
pulse  became  feeble  and  his  appetite  poor. 

June  9.  —  He  appeared  much  better  ;  pulse  full ;  appetite  good  ;  from 
this  time  he  improved. 

June  14.  —  He  was  able  to  walk  about  (There  was  a  purulent  dis- 
charge from  the  wound  from  June  3d  to  the  time  of  his  death.) 

June  26.  —  Appetite  good  ;  pulse  full  and  strong. 

June  27.  —  He  felt  sick  in  the  morning.  About  seven  o'clock  some 
hemorrhage  from  the  wound  occurred,  which  was  arrested  by  compress- 
ing the  common  carotid  artery.  At  nine  o'clock  he  had  a  convulsion  and 
died. 

Post-mortem  Examination.  —  The  ball  had  passed  into  the  chest,  hav- 
intemai  ing  laid  the  internal  jugular  vein  open  for  about  four  inches, 
wounded.  and  fractured  the  transverse  processes  of  the  third  and  fourth 
cervical  vertebra?.  The  tissues  of  the  right  side  of  the  neck  were  in- 
filtrated with  pus. 

ThVArmy  Medical  Museum  also  contains  two  specimens  which 
TWO  speci-     belong  to  the  same  category  as  the  foregoing  case  :  one 
s  of     of  them  is  "  a  wet  preparation  of  a  portion  of  the  right 

l  Vide  pp.  10, 11  of  this  essay. 
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internal  jugular  vein,  wounded  by  a  round  bullet  from  a  lnternaljug. 
spherical  case  (shot).  A  part  of  the  parietes  of  the  vein  AroJ'iteii-' 
has  been  carried  away,  and  in  the  posterior  portion  an  ^M"8611111- 
orifice  is  seen,  through  which  the  contributor  considers  the  missile 
passed.  Private  H.  O.,  *  A,'  5th  U.  S.  Artillery,  Suffolk,  Va., 
15th  April ;  died  19th  April,  1863."  The  other  specimen  is  "  a 
wet  preparation  of  a  portion  of  the  right  internal  jugular  vein, 
after  secondary  hemorrhage  from  gunshot.  The  specimen  shows 
the  point  of  sloughing,  and  is  occupied  by  a  coagulum  two  inches 
below  the  orifice.  Private  S.  W.  S.,  '  B,'  1st  N.  Y.  Dragoons,  23  ; 
ball  entered  two  inches  below  and  to  the  right  of  the  superior  angle 
of  the  scapula,  passed  through  the  neck  and  fractured  the  inferior 
maxilla,  Spottsylvania  C.  H.,  Va.,  8th  May ;  admitted  to  hospital, 
Alexandria,  Va.,  24th  ;  secondary  hemorrhage,  arrested  by  per- 
sulphate of  iron,  27th  May,  1864  ;  date  of  death  not  reported."  l 

CASE  XLVI.  Gunshot  Wound  of  the  Femoral  Vein  ;  Death  Seventeen 
Days  afterwards  from  Exhaustion  produced  mainly  by  Hemorrhage,  which 
frequently  recurred ;  this  case  was  contributed  by  Dr.  C.  A.  Leale,  late 
Acting  Assistant  Surgeon  U.  S.  Army.  —  David  Wilson,  private,  Co.  F, 
110th  Ohio  Volunteers,  age  44,  was  wounded  in  battle  at  Fort  Stedman, 
March  25,  1865,  by  a  minie  ball,  which  entered  his  right  thigh,  at  the 
middle  of  the  sartorius  border  of  Scarpa's  triangle,  and  cutting  wound  of 
across  the  femoral  vein,  passed  beneath  the  ramus  of  the  femoralvem- 
pubes,  fracturing  it,  posterior  to  the  perinaeum ;  it  then  lodged,  deeply 
imbedded  in  the  glutei  muscles. 

Hemorrhage  continually  took  place,  which  at  times  was  checked  by 
styptics.  He  was  admitted  to  Armory  Square  U.  S.  Army  General 
Hospital  March  28th ;  was  then  delirious.  His  limb  was  infiltrated  with 
serum  from  obstructed  blood-flow  in  the  femoral  vein.  He  died  April  llth, 
of  asthenia. 

Post-mortem  Examination.  —  The  osseous  parts  along  the  passage 
made  by  the  ball  were  very  much  comminuted  ;  the  wounded  vein  was 
partly  closed  by  the  inflammatory  process,  and  filled  with  emboli. 

The  Army  Medical  Museum  contains  two  specimens  which  were 
obtained  from  cases  similar  to  the  one  just  related  :  — 

1st.  "A  wet  preparation  of  the  right  femoral  vein,  showing  an  orifice 
from  gunshot  enlarged  by    sloughing.     Private  C.  C.,   '  A,'  "£%£££* 
30th  Iowa ;  bullet  entered  between  the  trochanter  major  of  ™ Army 
left  femur  and  the  apex  of  coccyx,  cut  the  prostrate  gland,  Museum. 
and  emerged  one  inch  below  Poupart's  ligament,  right  side,  Vicksburg, 

1  Vide  Catalogue,  p.  470,  specimens  Nos.  1055  and  2441. 


140  CRIMEAN   WAR   EXPERIENCE. 

22d  May ;  admitted  to  hospital,  Memphis,  27th  May ;  died,  exhausted 
from  numerous  small  hemorrhages,  4th  June,  1863."  1 

2d.  "  A  wet  preparation  of  the  upper  portion  of  the  femoral  vein, 
showing  the  point  of  sloughing  after  gunshot.  The  orifice  is  nearly 
opposite  the  mouth  of  the  profunda.  Private  M.  H.,  'A,'  117th  Ohio, 
21 ;  conoidal  ball  at  short  range  passed  directly  through  the  inner  part 
of  thigh  in  its  upper  region,  Covington,  Ky.,  and  admitted  to  hospital, 
Cincinnati,  1st  April;  venous  hemorrhage  10th,  llth,  and  13th;  died 
15th  April,  1863."2 

The  surgical  historian  of  the  British  army  in  the  Crimean  War, 
says :  — 

"  The  principal  lesions  of  the  veins  appear  to  have  arisen  much  in  the 
Crimean  same  manner  as  arterial  injuries.  That  is,  the  mechanical 

War  expe- 
rience, causes  have  been  similar ;  but  on  account  of  the   different 

functions  of  the  vessels,  and  the  difference  in  the  proneness  to  inflam- 
mation of  their  linings,  and  the  greater  tendency  of  the  lining  membrane 
of  the  venous  system  to  take  on  the  purulent  form  of  inflammation, 
important  practical  differences  arose,  of  which  some  mention  may  be 
made  here.  Thus,  while  we  have  seen  the  veins  torn  through,  partially 
or  completely,  or  their  cavities  secondarily  opened  by  the  separation  of 
portions  of  their  coats  killed  by  the  violence  applied,  or  of  sloughs 
formed  as  a  consequence  of  unhealthy  action  set  up  in  the  wound,  the 
effusion  of  any  considerable  or  dangerous  quantity  of  venous  blood  in 
wounds  of  the  extremities,  is  not  recorded."  * 

The  same  writer  relates  a  case  of  gunshot  fracture  of  the  thigh 
in  its  upper  third,  and  implicating  the  femoral  vein,  which  ter- 
minated fatally  in  a  few  days,  with  symptoms  of  irritative  fever :  — 

"  On  examination  after  death  the  femoral  artery  was  intact,  but  the 
femoral  vein  had  been  wounded,  and  more  than  half  its  calibre  shot 
away.  There  was,  however,  a  wound  of  the  profunda  artery  about  two 
inches  from  its  origin  ;  the  profunda  vein  was  intact"  * 

Concerning  the  hemorrhage  with  which  it  was  attended,  he  re- 
marks :  — 

"  Even  in  the  case  above  related  of  Irvine,  where  half  the  calibre  of 
the  femoral  vein  was  shot  away,  the  venous  hemorrhage  would  have 
been  a  source  of  but  little  trouble  had  it  not  been  complicated  with 
arterial  bleeding  from  the  wound  of  the  profunda.  The  almost  cer- 
tainty of  gangrene  where  the  main  artery  and  vein  are  both  wounded 
has  been  noticed,  and  the  influence  of  occlusion  of  the  vein  following 

1  Vide  Catalogue,  p.  471,  specimen  No.  2094. 

*  Op.  cit.,  p.  471,  specimen  No.  1093. 

»  Op.  fit.,  p,  344.  *  Op.  ««.,  p.  341. 
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(not  immediately,  but  after  the  lapse  of  some  weeks),  on  the  wound  of 
an  artery,  shown."  x 

The  Army  Medical  Museum  contains  the  following  specimens 
in  which  a  gunshot  lesion  .of  an  important  artery  is  accompanied 
by  corresponding  wound  of  some  important  vein  :  — 

1.  "  A  wet  preparation  of  portions  of  the  left  femoral  artery  and  vein, 
wounded  by  gunshot.     The  artery,  after  death  from  pyaemia,  B°*h  arteries 
was  found  completely  severed,  and  occluded  in  both  portions  wounded. 
by  firm  clots.    The  vein  was  opened,  and  filled  with  pus  (puri-  Museum. 
form  matter)  two  inches  above  Poupart's  ligament.     Above  that  point, 
too,  near  the  internal  iliac,  it  was  filled  with  a  coagulum  of  lymph. 
Private  E.  H.   C.,  '  I.'  26th  Mass.,  22  ;  conoidal  ball  passed  through 
fleshy  part  of  left  thigh,  with  severe  hemorrhage,  which  ceased  spon- 
taneously ;  "Winchester,  19th  Sept.;  died  from  pyaemia,  17th  October, 
1864." 

2.  "  A  wet  preparation  of  portions  of  the  femoral  vessels,  wounded 
by  gunshot.     The  femoral  and  profunda  arteries  are  completely  torn 
across  an  inch  and  a  half  below  the  origin  of  the  profunda.    The  femoral 
and  saphena  veins  are  both  torn  near  their  junction.    Private  A.  A.  B., 
'  F,'  8th  Illinois  Cavalry,  20  ;  wounded  and  tourniquet  applied,  Williams- 
port,  Md.,  7th  July  ;  admitted  to  hospital,  with  instrument  still  in  posi- 
tion, Frederick,  8th ;  died  from  mortification  of  limb,  9th  July,  1863." 

3.  "  A  wet  preparation  of  portions  of  the  right  popliteal  artery  and 
vein,  partially  divided  by  a  bullet.     Corporal  T.  K.,  2d  U.  S.  Cavalry, 
24 ;  wounded  7th  May  ;  admitted  to  hospital,  with  aneurismal  thrill, 
Washington,  llth  ;  amputated  in  lowest  third  of  thigh,  14th  May;  died 
from  pyaemia  4th  June,  1864." 2 

No  case  of  incised  or  lacerated  wound  of  a  large  vein  has  been 
brought  to  the  author's  notice. 

The  Army  Medical  Museum,  however,  contains  a  specimen  of 
punctured  wound  of  such  a  vessel.  It  consists  of  "  a  wet  Punctured 
preparation  of  the  left  femoral  vein  pierced  by  a  darning-  femoral  vein, 
needle.  Private  B.  A.,  '  A.'  5th  Iowa,  40  ;  a  conoidal  ball  passed 
through  Scarpa's  triangle  without  directly  injuring  the  blood-vessel, 
Vicksburg,  19th  May;  admitted  to  hospital,  with  wound  in  a 
sloughing  condition,  Memphis,  27th ;  hemorrhage,  checked  by 
compression,  31st  May  ;  wound  opened  and  needle  extracted  from 
the  sheath,  2  p.  M.  ;  artery  ligated  for  secondary  hemorrhage,  8 
p.  M.  ;  died  11  p.  M.,  1st  June,  1868."  3 

Wounds  of  veins  constitute  a  subject  of  considerable  importance 

1  Op.  dt.,  p.  344. 

2  Vide  Catalogue,  pp.  456,  457,  Nos.  3794,  3959,  3579. 
«  Vide  Catalogue,  p.  472,  specimen  No.  2020. 
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to  the  surgeon  :  1st,  because  they  sometimes  prove  fatal  by  hemor- 
rhage, if  the  wounded  vessel  be  a  large  one  ;  2d,  because  they 
occasionally  produce  death  by  admitting  or  introducing  atmos- 
pheric air  into  the  circulating  blood  ;  and  3d,  because  they  some- 
times occasion  a  diffuse  inflammation,  so  called,  of  the  internal 
coat  of  the  injured  vessel,  or  extensive  thrombosis,  whereby  life  is 
speedily  destroyed. 

The  flow  of  blood  from  wounded  veins  is  always  increased  by 
certain  pressure  applied  to  the  vessel  on  the  proximal  side  of 
-  tne  wound,  that  is,  between  it  and  the  heart  ;  occasioned, 
f°r  example,  externally,  by  the  application  of  a  ligature 
hemorrhage.  Qr  &  roller  bandage,  or  the  pressure  of  tight  clothing  ; 
occasioned,  internally,  by  swollen  lymphatic  glands,  or  by  tumefac- 
tion of  any  kind,  that  compresses  the  wounded  vein  on  the  side 
next  the  heart. 

Muscular  contractions  also  favor  the  production  of  venous  hem- 
orrhage in  the  limbs,  because  of  the  compression  which  they  exert 
upon  the  wounded  vein. 

A  depending  position  of  the  wounded  part,  whereby  the  blood 
Posture,  as  m  *ne  vessels  gravitates  towards  the  hole  in  the  vein,  also 
y"nousChem-  increases  the  flow  of  blood  in  such  cases.  The  author 
has  often  observed  this  fact  in  amputating  the  thigh.  On 
raising  up  the  stump  the  hemorrhage  from  the  femoral  vein  gener- 
ally ceases.  On  depressing  it  again  the  bleeding  may  return. 

Treatment  of  Hemorrhage  from  Wounded  Veins.  —  We  should 
HOW  to  con-  endeavor  to  restrain  such  bleeding  by  placing  the  wounded 
bleeding.  part  in  such  a  position  as  does  not  favor  the  determina- 
tion of  blood  to  it  by  the  laws  of  gravity,  that  is,  it  should  gen- 
erally be  placed  in  an  elevated  position.  We  should  also  see  that 
the  flow  of  blood  from  the  wounded  part  towards  the  heart,  is  not 
obstructed  by  any  form  of  external  pressure,  such  as  might  be 
made  by  tight  clothing,  by  a  tourniquet,  or  by  a  roller  bandage 
improperly  applied.  We  should  also  employ  a  moderate  amount 
of  pressure  over  the  wound  itself,  by  means  of  graduated  com- 
presses, and  if  the  lesion  is  situated  in  an  extremity,  the  whole 
of  the  limb  below  the  place  of  injury  should  be  moderately  sup- 
ported by  a  roller  bandage  evenly  applied  from  the  toes  or  fin- 
gers upwards,  according  to  the  extremity  which  is  injured,  for 
the  purpose  of  avoiding  stagnation  of  blood  and  tumefaction  of 
such  part  from  the  compression  applied  at  the  wound.  At  the 
same  time  quietude  should  be  enjoined.  When  these  means  fail 
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to  restrain  the  hemorrhage,  the  bleeding  orifice  of  the  wounded 
vessel  should  be  closed  by  ligature.  When  such  veins  as  the 
femoral,  or  the  axillary,  or  the  internal  jugular  are  laid  open,  it  is 
generally  important  to  preserve  the  continuity  of  their  canal  if 
possible  ;  and  hence  an  effort  should  be  made,  in  all  cases  that 
admit  of  it,  to  draw  together  the  lips  of  the  orifice  in  the  vessel 
with  a  forceps,  and  include  them  in  a  ligature  applied  on  the  side  of 
the  vein.  I  have  seen  this  proceeding  adopted  with  sue-  The  author's 

.  -  ..  i    •          i  •       i  i    experience  in 

cess  in  a  case  where  the  internal  jugular  vein  happened  tying  veins. 
to  be  wounded  while  removing  a  deep-seated  tumor  of  the  neck. 
No  difficulty  ensued,  and  the  patient  made  a  good  recovery.     I 
have  applied  ligatures  to  wounded  veins  for  the  purpose  of  arrest- 
ing hemorrhage  in  a  considerable  number  of  instances,  consisting 
of  stumps  of  amputated  limbs,  and  operations  upon  the  neck  and 
armpit  performed  for  various  purposes,  without  ever  observing  any 
bad  consequences.    Dr.  S.  W.  Gross  has  recently  shown,  Dr  8-  w 
in  a  very  able  and  exhaustive  paper  on  the  wounds  of  ^e 'paper 
the  internal  jugular  vein  and  their  treatment,  that  the  on  the  8ame- 
apprehension  of  danger  from    tying  veins  is   for  the  most   part 
groundless,  or  at  least  that  the  risk  is  very  much  exaggerated.1 
To  .that  paper  the  reader  who  desires  further  information  on  this 
subject,  is  respectfully  referred. 

Gunshot  wounds  of  the  femoral  or  the  popliteal  veins,  when 
complicated  with  corresponding  lesion  of  the  femoral  or  Accidents 
the  popliteal  arteries,  should  generally  be  treated  by  im-  ^,uy  rf?n~ 
mediate  amputation,  because  death  from  hemorrhage,  or  ^™  am™£ 
consecutive  gangrene,  or  blood-poisoning,  is  almost  cer-  tatlon" 
tain  to  ensue  with  but  little  delay,  unless  that  expedient  is  em- 
ployed.    Indeed,  unless  immediate  amputation  is  practiced,  there 
is  but  very  small  prospect  of  saving  such  cases.2     There  is  another 
very  interesting  specimen  in  that  museum  (or  rather  two  speci- 
mens that  are  in  reality  but  one),  which  strongly  corroborates  the 
views   just   expressed.      These    preparations   consist  of    Dr.  w. 

i>    f  i         •  -i  •    i  i     Thomson's 

the  left  femoral  artery  and  vein  which  have  been  severed  case. 
by  a  small-arms  projectile,  just  below  the  origin  of  the  profunda, 
and  subsequently  tied  for  the  relief  of  an  aneurismal  swelling.    Pri- 
vate D.   R.,  "  K.,"   7th  Indiana,  aged  20  ;   wounded  November 
30th ;  bullet  passed  from  behind  directly  through  the  left  thigh, 

1  Vide  American  Journal  Med.  Sciences,  January  and  April,  1867. 

2  See  case  of  Gross,  No.  XII.,  Mr.  Guthrie's  cases,  referred  to  on  p.  77,  the  Crimean  war 
case  mentioned  on  p.  140,  and  the  specimens  belonging  to  our  Army  Medical  Museum,  which 
are  cited  on  p.  141. 
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dividing  both  femoral  artery  and  vein,  and  escaping  in  Scarpa's 
space  ;  admitted  to  hospital,  Washington,  December  6th  ;  operated 
on  December  9th,  by  Assistant  Surgeon  William  Thomson,  be- 
cause the  aneurismal  condition  was  increasing ;  he  laid  the  tumor 
freely  open,  and  thus  found  that  there  was  free  communication 
between  the  artery  and  the  vein  in  the  sac  ;  he  then  tied,  1st,  the 
proximal  end  of  the  femoral  vein  near  the  entrance  of  the  saphena, 
because  it  bled  profusely ;  2d,  the  proximal  part  of  the  femoral 
artery  below  the  origin  of  the  profunda ;  3d,  the  femoral  artery 
two  inches  from  its  distal  extremity ;  and  4th,  the  femoral  vein 
near  its  distal  extremity,  to  control  an  accidental  hemorrhage ; 
mortification  of  the  limb  followed,  and  death  occurred  December 
13th,  1863.  The  writer  saw  this  case  in  consultation  with  Dr. 
Thomson,  and  witnessed  the  operation.  His  condition  was  so  low 
that  umputation  was  believed  to  be  out  of  the  question.  He  was 
also  very  pale,  and  looked  as  if  he  had  recently  lost  a  large  quantity 
of  blood.  The  limb  was  already  much  tumefied  and  oedematous, 
and  was  growing  worse.  The  aneurismal  swelling  was  likely  soon 
to  burst.  His  general  condition  was  likewise  failing.  The  opera- 
tion was  therefore  one  of  expediency,  but  fully  justifiable,  under 
the  circumstances.1  Primary  amputation  might  have  been  followed 
by  a  better  result. 

1  Vide  Catalogue,  pp.  462,  472,  specimens  2249,  2250. 


CHAPTER  SIXTH. 

ON   ARTERIO-VENOUS  ANEURISM. 

An  Illustrative  Case  related.  —  Another  Case  illustrating  this  Subject,  which  was  con- 
tributed by  Dr.  David  Prince.  —  Wound  of  the  Left  Carotid  Artery  and  Jugular  Vein, 
inflicted  by  a  Pistol-bullet,  producing  Aneurism  immediately  and  Varix  subsequently ; 
the  Carotid  was  tied  Seven  Days  after  the  Injury,  and  Cerebral  Symptoms  were  induced 
thereby;  Death  occurred  Five  Days  afterwards;  Autopsy.  —  Dr.  Prince's  Comments  on 
this  Case.  —  How  the  Blood-supply  of  the  Brain  was  diminished.  —  Consequences  of  the 
Diminished  Blood-supply  of  the  Brain.  —  A  Case  mentioned  by  Guthrie  illustrates  the 
same  Subject.  —  Another  Case  illustrating  the  same  Subject.  —  Mr.  C.  H.  Moore  on  the 
same  Subject.  —  On  the  Inutility  of  the  Hunterian  Operation  for  the  Cure  of  Arterio- 
venous  Aneurism. 

A  REMARKABLE  case  of  this  affection  is  reported  in  the  "  Ameri- 
can Journal  of  the  Medical  Sciences,"  for  October,  1865,  p.  391  et 
seq. 

CASE  XLVII.  —  George  Clark,  private,  4th  New  Jersey  Volunteers, 
a  large  muscular  man,  in  vigorous  health,  whose  average  weight  was 
200  Ibs.,  accidentally  wounded  himself  with  the  large  blade  of  a  pocket- 
knife   in   the  inner  side  of  the  left  thigh,  about  two  inches  wound  of 
below  Poupart's  ligament,  the  blade  entering  the   femoral   t^j^d8*" 
artery  and  vein  near  the  origin  of  the  profunda.  vem' 

He  recovered  rapidly,  and  resumed  his  usual  occupation  (that  of  a 
farmer)  in  a  week  after  the  receipt  of  the  injury.  He  never  experienced 
any  pain  or  difficulty  after  his  recovery,  except  a  pricking  pain  at  the 
wounded  point  upon  unusual  or  excessive  walking,  until  August,  1863 
(eight  years  after  the  receipt  of  the  original  wound),  when  being  in  the 
army,  his  limb  suddenly  swelled  so  as  to  measure  thirty-two  inches  in 
circumference,  as  the  result  of  hardship  and  a  long,  fatiguing  march. 
The  patient  was  transferred  in  a  few  days  to  the  Depot  Field  Hospital, 
at  Warrenton,  Va.,  where  he  suffered  excruciating  pain  in  the  inner 
side  of  his  thigh,  directly  over  his  former  wound ;  this  pain  continued 
two  or  three  days  without  intermission.  From  this  hospital  he  was  sent 
to  Washington,  D.  C.,  and  thence  to  the  IT.  S.  Army  General  Hospital 
at  Newark,  New  Jersey. 

When  admitted,  the  whole  limb  was  greatly  enlarged,  with  remark- 
able distension  of  the  cutaneous  veins. 

February  6,  1864.  —  Dr.  James  B.  Cutter,  of  Newark,  N.  J.,  tied  his 
external  iliac  artery  with  great  and  immediate  benefit.  The  performance 
of  the  operation  was  not  attended  with  any  difficulty,  except  an  enor- 
mous amount  of  superficial  venous  hemorrhage.  The  patient  made  a 
good  recovery,  the  ligature  coming  away  on  the  25th  day. 
10 
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But  the  relief  was  not  permanent  In  the  following  June  the  limb 
began  to  swell,  and  the  superficial  veins  became  enlarged  again.  At 
the  close  of  August  the  thigh  measured  thirty-seven  inches  in  circum- 
ference at  its  largest  part,  and  the  superficial  veins  were  more  distended 
than  before  the  first  operation. 

September  17.  —  Dr.  Cutter  tied  his  common  iliac  artery  as  a  measure 
of  last  resort.  It  was  immediately  followed  by  great  diminution  in  the 
size  of  the  limb,  but  the  patient  died  five  days  afterwards  of  peritonitis. 

I  have  omitted  to  state  in  the  proper  place  that,  prior  to  the  first 
operation,  the  aneurismal  bruit  and  aneurismal  thrill  were  distinctly 
perceptible  at  the  seat  of  the  original  wound. 

At  the  autopsy  a  foramen  of  communication  between  the  femoral 
artery  and  vein  was  found  near  the  origin  of  the  profunda,  the  vein  was 
very  much  enlarged,  while  below  the  point  of  communication  the  artery  was 
considerably  diminished  in  size.  The  case  seems  in  reality  to  have  been 
one  of  Aneurismal  Varix. 


Dr.  David 

Prince's 

case. 


Dr.  David  Prince,  of  Jacksonville,  Illinois,  has  contributed  the 
following  account,  with  a  drawing,  of  a  very  interesting 
case  of  arterio-venous  aneurism,  involving  the  carotid 
artery  and  internal  jugular  vein,  which  was  occasioned  by  a  gun- 
shot wound.  Together  with  the  narrative,  we  lay  before  the 
reader  all  of  Dr.  Prince's  notes  and  comments  upon  this  case. 


Fio.  ffo.  1. 


DR.  DAVID  PRINCE'S  CASE  OF  ARTERIO-VENOUS  ANEURISM. 

A  Nelaton's  probe  enters  the  opening  one  inch  from  the  median  line,  and  follows  the  track  of  the  bullet, 
which  took  a  small  piece  from  the  side  of  the  carotid  artery,  and  perforated  the  jugular  rein,  lodging 
finally  under  the  skin  at  the  back  of  the  neck. 


ARTERIO-VENOUS   ANEURISM   OP  NECK.  147 

CASE  XL VIII.  Wound  of  the  Left  Carotid  Artery  and  Jugular  Vein, 
inflicted  by  a  Pistol-bullet,  producing  Aneurism  immediately,  and  Varix 
subsequently.  —  The  Aneurism  bled  Seven  Days  from  the  time  of  the  Injury, 
and  the  Carotid  was  then  tied  below.  —  Impairment  of  the  Cerebral  Func- 
tions greatest  on  the  Affected  Side  as  to  the  Face,  and  on  the  Opposite  Side 
as  to  the  Parts  below,  commenced  and  continued  till  Death  Five  Days  later, 
and  Twelve  Days  from  the  Time  of  the  Injury. —  Upon  the  Autopsy  it  was 
found  that  the  Consistence  of  the  Corpus  Striatum  and  the  Optic  Thalamus 
of  the  Affected  Side  was  diminished. —  October  21,  1864,  William  Sloan, 
aged  about  20,  Co.  F,  146th  Illinois  Volunteers,  shot  himself  in  the 
neck  with  a  Smith  and  "Wesson  pistol,  which,  as  he  stooped  over,  fell 
out  of  his  side  pocket,  and  striking  its  hammer  against  a  piece  of  iron, 
went  off.  The  bullet  entered  the  left  side  of  the  neck  an  inch  from  the 
median  line,  and  on  a  level  with  the  prominence  of  the  thyroid  cartilage 
(pomum  Adami). 

Half  an  hour  after  the  accident  there  was  considerable  swelling  be- 
hind the  wound,  the  bleeding  having  already  ceased.  On  introducing  a 
probe  the  blood  flowed  freely,  and  the  probing  was  therefore  stopped, 
when  the  blood  again  ceased  to  flow. 

October  28.  —  Seven  days  from  the  receipt  of  injury.  Amount  of 
swelling  not  great ;  a  very  distinct  thrill,  perceptible  to  the  touch,  and 
a  loud  whizzing  murmur  heard  through  the  stethoscope. 

Pressure  upon  the  carotid  artery  in  the  lower  portion  of  the  neck 
diminished  the  thrill  and  the  murmur,  rendering  it  certain  that  the 
supply  of  blood  must  be  through  the  carotid. 

A  hard  movable  substance  was  felt  behind,  just  below  the  inferior 
transverse  line  of  the  occipital  bone  upon  the  left  side,  which  was  sub- 
sequently found  to  be  the  bullet.  The  bifurcation  of  the  carotid  artery 
would  be  in  a  line  between  these  two  points. 

October  29.  —  Eight  days  from  injury.  The  wound  bled  slightly  in 
the  night ;  applied  a  ligature  to  the  carotid  in  its  lower  portion. 

The  thrill  and  the  murmur  could  still  be  perceived  in  all  parts  of  the 
tumor,  though  greatly  diminished  in  intensity. 

The  pulse,  before  the  application  of  the  ligature,  had  been  of  usual 
frequency,  but  it  had  not  been  noted  down. 

On  recovering  from  the  effects  of  the  combination  of  ether  and  chlo- 
roform administered,  the  pulse  continued  at  sixty,  the  patient  being  very 
drowsy. 

October  30.  —  Ninth  day  from  injury  and  second  from  operation, 
morning.  Has  slept  the  greater  part  of  the  time ;  has  no  intelligence 
when  he  is  aroused ;  pulse  sixty ;  vomited  once  in  the  night ;  has  taken 
some  milk  and  some  coffee. 

Opens  the  left  eyelids  less  than  the  right,  and  raises  the  left  portion 
of  the  upper  lip  higher  than  the  right. 

Evening.  Condition  in  all  respects  the  same,  sleeping  most  of  the 
time,  but  peevish  when  aroused. 
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October  31.  — The  same  in  all  respects. 

November  1.  —  Eleventh  day  from  injury  and  third  from  operation. 
Pulse  sixty,  morning,  and  fifty-six,  evening ;  bowels  moved  from  three 
fluiddrachms  of  senna  ;  intelligent,  knows  what  is  said  in  his  hearing ; 
is  unable  to  articulate  or  to  protrude  his  tongue ;  his  attempts  to  make 
known  his  wants  in  words  amount  only  to  whines  scarcely  intelligible. 
It  is  observed  that  there  is  a  partial  paralysis  of  motion  and  of  sensi- 
bility in  the  right  extremities.  The  sole  of  the  right  foot  is  insensible 
to  tickling,  while  tickling  the  sole  of  the  left  foot  induces  immediate 
withdrawal.  The  palm  of  the  right  hand,  however,  is  slightly  sensitive 
to  tickling. 

The  appetite  has  returned,  and  he  readily  eats  what  is  given  him. 

Slight  thrill  and  murmur  perceived  in  the  tumor. 

November  2.  —  Pulse  fifty.  Has  ate  freely  when  aroused  for  that  pur- 
pose. It  has  not  been  seen  at  any  time  that  either  of  the  pupils  was 
dilated  or  contracted  beyond  the  ordinary  degree. 

About  noon  a  sweat  came  upon  the  right  half  of  the  body  and  not 
upon  the  left. 

November  3.  —  Patient  died  at  three  A.  M.,  twelve  and  a  half  days 
from  the  time  of  the  injury,  and  on  the  beginning  of  the  fifth  day  from 
the  operation. 

Autopsy.  —  The  ligature  was  easily  pulled  away,  cutting  across  the 
artery;  but  the  surrounding  new-formed  tissue  had  acquired  great 
firmness,  holding  the  adjoining  portions  of  the  artery  in  position.  A 
continuity  of  new-formed  reddish  material  existed  in  the  loose  areolar 
tissue,  anterior  to  the  vessels  and  between  the  sterno  mastoid  on  the 
outside,  and  the  sterno  hyoid,  sterno  thyroid,  and  the  thyroid  gland 
on  the  inner  side. 

Opposite  the  orifice  in  the  skin  made  by  the  bullet,  the  tissue,  new 
and  old,  presented  a  round  canal,  which  gave  them  the  appearance, 
when  partially  dissected,  of  a  perforated  artery. 

Behind  this  the  carotid  artery  was  found,  with  a  notch  upon  its  outer 
side  exactly  opposite  the  bifurcation  ;  and  at  a  slightly  higher  point,  the 
bullet  had  perforated  the  jugular  vein,  and  had  passed  on  through  the 
deep  muscles  of  the  neck,  lodging  superficially. 

No  distinct  aneurismal  sac  had  formed,  anteriority  or  laterally,  the 
infiltrated  tissues  presenting  a  solid  mass,  with  the  color  ordinarily  ex- 
isting in  lymphatic  ganglia.  Behind,  a  distinct  clot  was  inclosed  in  a 
boundary  of  a  considerable  degree  of  distinctness,  in  the  posterior  por- 
tion of  which  the  little  bullet  was  found. 

The  internal  carotid  artery  was  traced  up  into  the  brain,  with  refer- 
ence to  the  possible  existence  of  a  clot,  but  none  was  found.  The  sig- 
moid  portion  of  the  artery,  upon  the  side  of  the  body  of  the  sphenoid 
bone,  was  full  of  liquid  blood,  and  seemed  larger  than  the  correspond- 
ing portion  of  the  artery  of  the  other  side,  but  no  clot  was  found  either 
here  or  in  the  course  of  the  branches  of  the  carotid  within  the  cranium. 
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The  veins  in  the  brain  and  in  its  membranes  were  everywhere  full  of 
blood. 

The  substance  of  the  corpus  callosum  and  optic  thalamus  seemed 
softer  upon  the  affected  (left)  side  than  upon  the  opposite. 

Nothing  abnormal  was  found  elsewhere. 

Considerations,  by  Dr.  Prince.  —  The  supply  of  blood  to  the  left  side 
of  the  brain  had  been  diminished,  not  only  by  the  ligature  Dr  prince)8 
upon  the  common  carotid  artery,  but  a  drain  from  the  whole  B°IO^-SUI>.' 
brain   had  been  actually  established,  through  the  circle  of  jj^JJ^. 
Willis,  by  the  returning  current  down  the  internal  carotid  ished- 
to  enter  the  jugular  vein,  through  the  new-formed  varix,  made  by  the 
passage  of  the  bullet,  which  had  opened  both  these  vessels  in  immediate 
proximity  to  each  other.     "While  this  condition  must  necessarily  have 
interfered    with  the  nutrition  of  the  portions    of  the   brain   directly 
supplied  by  the  internal  carotid  artery  of  the  left  side,  the  downward 
current  must  have  favored  the  escape  of  blood  through  the  circle  of 
Willis  from  all  the  cerebral  arteries,  diminishing  arterial  tension,  and 
thus  interfering  with  the  nutrition,  as  well  as  the  functions   Conse- 

quences  of 

of  the  whole  brain,  and  producing  death  by  the  want  of  suffi-  tne  aimin- 

.    J  .  ished  blood 

cient  blood  in  the  cerebrum  for  the  performance  of  its  func-  supply, 
tions,  while  the  medulla  oblongata,  spinal  cord,  and  all  the  other  organs 
of  the  body,  continued   to  have  an  adequate   supply,  presenting   the 
unique  condition  of  the  cerebrum  bled  to  death,  while  yet  the  general 
system  retained  its  usual  vascular  supply. 

A  few  notes,  also  by  Dr.  Prince,  are  appended,  of  cases  in 
which  functional  or  organic  lesions  of  the  brain  have  followed  in- 
terruption to  an  adequate  supply  of  blood. 

Guthrie  l  quotes  from  Velpeau  a  case  in  which  the  common  carotid 
was  first  tied  and  then  the  internal,  on  account  of  an  aneuris-  Guthrie>fl 
mal  tumor  of  the  temple.     The  tumor  diminished  in  size,  but  case- 
hemorrhage  came  from   the   upper  opening  of  the   common  carotid, 
having  descended  the  external  carotid,  and  the  patient  died  hemiplegic. 
Velpeau  says  he  ought  to  have  tied  the  external  carotid  also. 

A  case  of  brain -softening  following  secondary  hemorrhage  from  the 
internal  carotid,  so  free  as  to  produce  extreme  prostration,  Softening  of 

'  r  .  brain  from 

occurred  during  the  late  War  of  the  Rebellion.  The  supply  loss  of  blood. 
of  blood  to  the  brain  through  the  carotid  of  the  affected  side,  case. 
had  previously  been  interrupted  by  a  clot,  which  had  formed  above  the 
injury  of  the  artery,  on  account  of  which  a  slough  had  occurred,  per- 
mitting an  escape  of  blood  from  below ;  patient  dying  six  days  after 
ligature,  and  fifteen  days  from  the  injury. 

A  soldier  at  Tullahoma  received,  November  27,  1863,  a  gunshot 

i  Commentaries,  Lond.  ed.,  1855,  p.  254. 
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comminuted  fracture  of  the  right  lower  jaw,  the  wound  extending  into 
the  neck.  The  wound  suppurated  freely,  and  nine  days  afterward  an 
exhausting  hemorrhage  occurred  from  a  slough  in  the  internal  carotid 
artery,  throwing  the  patient  into  convulsions.  The  bleeding  was  arrested 
by  pressing  into  the  wound  lint  saturated  with  a  solution  of  persulphate 
of  iron,  and  the  common  carotid  was  immediately  tied  by  Dr.  Benjamin 
Woodward,  Surgeon  Illinois  Volunteers,  assisted  by  Dr.  Pierce,  Assist- 
ant Surgeon  of  the  150th  N.  Y.  Volunteers.  Morphia  was  then  given 
in  quarter  grain  doses  every  hour  until  the  patient  slept,  and  after  that 
brandy  and  beef  juice. 

From  an  imperceptible  pulse  and  a  gasping  breathing,  the  patient 
rallied,  the  pulse  passing  from  a  frequency  of  one  hundred  and  twenty 
to  ninety-eight  in  a  minute. 

Six  days  from  the  bleeding  and  fifteen  from  the  date  of  injury,  the 
pulse  rose  to  one  hundred  and  twenty,  with  listlessness  of  demeanor 
and  hebetude  of  mind,  feeble  respiration,  slight  divergence  of  the  right 
eye,  anorexia,  and  death. 

Autopsy.  —  Every  portion  of  the  surface  of  the  dura  mater  was  found 
covered  with  lymph,  while  serum  lined  the  inner  surface.  The  brain 
substance  was  more  pallid  upon  the  right  side  than  upon  the  left. 

A  slough  of  half  the  circumference  of  the  carotid,  and  half  an  inch  in 
length,  was  found  just  beneath  its  entrance  into  the  carotid  foramen. 
The  artery  was  occluded  by  a  clot  above  the  place  of  sloughing,  and 
also  upon  both  sides  of  the  ligature. 

There  can  be  no  doubt  of  the  connection  of  the  cerebral  lesion  with 
deficient  supply  of  blood,  while  in  the  state  of  extreme  want  of  arterial 
tension  in  the  cerebral  substance  of  the  right  side  from  the  cutting  off 
of  its  chief  supply  had  commenced  the  series  of  changes  which  would, 
if  life  had  been  more  prolonged,  have  resulted  in  white  softening. 

Upon  this  subject  C.  H.  Moore,  Esq.,  Surgeon  to  the  Middlesex  Hos- 
Mr.  Moore  pital,  London,1  speaking  of  gangrene  as  a  result  of  ligature  of 

onsamesub-    r  °.       *      °,. 

ject.  arteries,  says  of  the  brain  after  ligature  of  the  carotid  artery, 

"  Gangrene  shows  itself  principally  in  the  form  of  softening  of  the  brain. 
The  external  parts  of  the  head  and  neck  are  never,  as  it  seems,  affected 
with  gangrene,  a  fact  which  is  readily  accounted  for  by  the  liberal 
supply  and  free  anastomosis  of  the  vessels  of  the  face  and  neck.  The 
anastomoses  in  the  brain  are  indeed  even  more  abundant,  but  then  the 
brain  appears  to  be  more  in  want  of  an  equable  and  constant  supply, 
and  to  tolerate  badly  the  withdrawal,  even  for  a  short  time,  of  so  large 
a  quantity  of  blood  as  is  brought  by  the  carotid  artery.  Twelve  of  the 
fifty-four  cases  in  Dr.  Norris'  table  seem  to  have  died  from  some 
symptoms  referable  to  the  brain,  which,  however,  are  very  variously 
stated  —  convulsions,  apoplexy,  and  inflammation  of  the  brain  being 
the  more  common  headings.  It  may  be  allowed  us  to  doubt,  in  the 
1  Holmef  Surgery,  vol.  iii.,  p.  498. 
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absence  of  more  exact  information,  whether  this  inflammation  was  not, 
in  most  cases  at  any  rate,  atrophic  softening." 

The  history  of  these  two  cases  of  arterio-venous  aneurism  goes 
to  show  the  inutility  of  the  Hunterian  operation  for  the  Im,tnity  Or 
cure  of  that  disorder.     Both  of  them,  however,  are  in- 
teresting   and   important  in  other  respects,  which  it  is 
scarcely  necessary  to  consume  further  time  in  pointing  aneurism' 
out. 


CHAPTER    SEVENTH. 

ON  WOUNDS  OF  THE  HEART. 

Penetrating  Wounds  of  the  Heart  do  not  always  prove  speedily  fatal.  —  Dupuytren's  Cases 
referred  to. — One  of  them  survived  the  Injury  several  Hours.  —  Another  Twenty-five 
Days.  —  Another  Three  Days.  —  Another  Eight  Days. — And  Another  died  on  the 
Twelfth  Day.  —  Effect  of  Acupuncture  of  the  Heart  in  Cases  of  Cholera.  —  That  Gunshot 
Wounds  of  the  Heart  are  not  always  immediately  fatal  is  proved  by  the  Surgical  Ex- 
perience of  the  Late  War.  —  Four  Specimens  of  this  Lesion  preserved  in  our  Army  Med- 
ical Museum.  —  But  generally  Gunshot  Wounds  of  the  Heart  prove  quickly  fatal.  —  An 
Illustrative  Case.  —  Gunshot  Wound  perforating  the  Aorta  near  its  Origin,  and  the  Right 
Auricle  of  the  Heart;  Death  was  instantly  produced;  Autopsy.  —  An  Illustrative  Case 
which  occurred  in  the  Practice  of  Prof.  Carnochan.  —  Penetrating  Gunshot  Wound  of  the 
Heart ;  Life  protracted  for  Eleven  Days ;  Bullet  found  embedded  and  encysted  in  the 
Substance  of  the  Heart  at  the  Septum  Ventriculorum ;  Wound  of  Heart  healed;  Death 
resulted  from  Pericarditis. — Dr.  Purple's  Monograph  on  Wounds  of  the  Heart  referred 
to.  —  It  contains  a  Summary  of  Twelve  Cases  of  Gunshot  Injury  of  that  Organ,  in  which 
the  Patients  survived  from  Forty-four  Hours  to  Six  Years.  —  A  Case  of  Punctured  Wound 
of  the  Base  of  the  Right  Ventricle  of  the  Heart  inflicted  with  the  Blade  of  a  Pocket-knife; 
Death  on  the  Seventeenth  Day  from  Pneumonia ;  Wound  of  the  Heart  closed ;  Report  of 
the  Case  communicated  to  Prof.  Hamilton  by  Dr.  J.  P.  Wallace,  late  Acting  Assisting 
Surgeon  U.  S.  Army.  —  Punctured  Wounds  of  the  Heart  usually  prove  quickly  fatal,  but 
generally  not  quite  so  quickly  as  Gunshot  Wounds  of  that  Organ.  —  Dr.  Eve  mentions 
Two  Cases  of  Punctured  Wounds  of  the  Heart  in  which  Recovery  took  place.  —  No  Case 
of  Heart- wound  was  treated  in  the  British  Army  during  the  Crimean  War. 

PENETRATING  wounds  of  the  heart,  occurring  in  the  human  sub- 
penetrating  ject»  generally  prove  fatal,  either  instantly,  or  after  the 
he"rt  Mtf  lapse  of  a  very  brief  space  of  time.  But  these  wounds  of 
sjSiy  the  great  central  organ  for  the  circulation  of  the  blood, 
fetal'  do  not,  in  all  cases,  thus  quickly  destroy  the  lives  of  their 

victims.  For  example,  Dupuytren  has  given  a  detailed  account  of 
Dupuytren's  three  cases  which  he  had  seen,  wherein  life  was  pro- 
iw^ived  n°  longed  for  a  period  varying  from  several  hours  to  twenty- 
hTura.  five  days.  Case  I.  was  that  of  the  Due  de  Berri,  who 
was  assassinated,  as  he  was  leaving  the  opera,  with  a  dagger,  which 
traversed  the  right  auricle  of  the  heart.  He  survived  several 
Twenty-five  hours.  Case  II.  was  that  of  a  man,  aged  40,  and  laboring 
****•  under  a  suicidal  monomania,  who  attempted  self-destruc- 

tion by  cutting  off  his  penis  close  to  its  root,  and  by  wounding 
both  ventricles  of  his  heart  with  a  saddler's  needle.     He  lived 
twenty-five  days.    Case  III.  was  that  of  a  man,  aged  30, 
who  stabbed  himself  in  the  precordial  region  in  such  a 


GENERALLY  BUT  NOT   ALWAYS   QUICKLY   FATAL.  153 

way  as  to  penetrate  the  left  ventricle  of  the  heart,  three  times. 
He  did  not  die  till  three  days  afterwards. 

Dupuytren  also  says :  "  In  my  lectures  on  gunshot  wounds,  I 
have  narrated  the  case  of  a  man  named  GeVay,  in  whom 
the  left  ventricle  of  the  heart  was  pierced  to  the  extent 
of  three  and  a  half  lines  ;  but  who,  nevertheless,  survived  for  eight 
days,  and  would  probably  have  recovered,  had  not  softening  of  the 
left  hemisphere  of  the  brain  supervened."     He  also  mentions  a 
case   of  laceration  of  the  pericardium,  accompanied  by  Died  on  the 
penetrating  wound  of  the  right  ventricle  of  the  heart,  twelfth  ***• 
occasioned  by  a  fragment  of  a  fractured  sternum,  wherein  death 
did  not  ensue  until  the  twelfth  day. 

Furthermore,  he  remarks  that  Mr.  Searle  tried  acupuncture  of 
the  heart,  at  Warsaw,  in  cases  of  cholera  ;  and  the  intro-  Acupunc- 
duction  of  the  needle  was  accompanied  by  scarcely  any  {£  w^Vo?** 
pain,  and  followed  neither  by  extravasation  of  blood,  nor  cholera- 
inflammation.1 

That  even  gunshot  wounds  of  the  heart  are  not  always  instantly 
fatal  has  been  abundantly  proved  by  the  experience  of  Experience 
American  surgeons,  especially  during  the  recent  war.    It  oflatowar- 
is  stated  in  Circular  No.  6  that,  "  four  cases  are  recorded  of  gun- 
shot wounds  of  the  heart,  that  came  under  treatment.     The  speci- 
mens from  these  four  cases  are  preserved  in  the  Army  F0urgpeoi. 
Medical  Museum.     The  patient  that  lived  longest  after  a  Army'Sied. 
gunshot  wound  of  the  heart,  survived  twelve  hours.     In  Museum- 
this  case  a  small  pistol-shot  entered  the  left  ventricle,  and  passed 
out  through  the  right  auricle."  2 

But  the  reader  should  not  forget  that  in  a  very  large  majority  of 
the  cases  of  gunshot  wounds  of  the  heart,  the  patient  dies  Generally 

«  i          «_  i  i  1111  •          prove  quick- 

either  instantly  or  nearly  so  ;  and  that  the  prolongation  iy  fetal, 
of  life,  under  such  circumstances,  is  a  matter  of  unfrequent  occur- 
rence. 

The  following  case,  which  occurred  in  the  author's  practice, 
affords  an  example  of  what  usually  happens  when  the  heart  has 
been  traversed  by  a  gunshot  projectile. 

CASE  XLIX.  Gunshot  Wound  perforating  the  Aorta  near  its  Origin, 
and  the  Right  Auricle  of  the  Heart;  Death  was  instantly  produced; 
Autopsy.  —  On  the  morning  of  June  20th,  a  middle-aged  man,  named 

1  Vide  Dupuytren  on  Lesions  of  the  Vascular  System,  etc.,  p.  105  et  sey.,  London,  1854, 
Sydenham  Soc.  ed. 

2  Vide  Circular  No.  6,  p.  25, 
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John  Scully,  was  accidentally  shot  in  the  chest,  with  a  Colt's  navy 
revolver,  which  was  in  the  hands  of  a  pawnbroker,  to  whom  he  had 
offered  it  as  a  pledge,  with  the  statement  that  it  was  not  loaded.  He 
was  standing  up  in  front  of  and  facing  the  pawnbroker  when  the  wound 
was  inflicted,  and  instantly  fell  down  dead. 

A  little  after  twelve  o'clock,  noon,  the  author  made  an  autopsy. 
There  was  a  gunshot  wound,  such  as  would  be  made  by  a  pistol-bullet, 
upon  his  breast,  to  the  left  of  the  median  line,  near  where  the  cartilage 
of  the  third  rib  is  joined  to  the  sternum.  Some  blood  was  flowing  from 
the  wound.  On  exploring  the  track  of  said  wound  it  was  found  that  it 
passed  through  said  cartilage,  that  it  grazed  the  anterior  margin  of  the 
Bail  perfora-  left  lung,  that  it  perforated  the  aorta  near  the  semilunar  valves, 
right  auricle,  that  it  also  perforated  the  right  auricle  of  the  heart,  and  pass- 
ing onwards,  became  lost.  The  pericardium  was  filled  with  coagulated 
blood.  There  was  a  considerable  quantity  of  extravasated  blood  in  the 
pleural  cavities.  The  course  of  the  ball  appears  to  have  been  altered 
somewhat  by  grazing  the  lung.  It  seems  to  have  been  reflected  down- 
wards and  to  the  right  thereby. 

In  the  next  case  a  pistol-ball  buried  itself  in  the  muscular  sub- 
Prof.  carno-  stance  of  the  heart,  where  it  became  encysted,  and  the 
ehan's  case.  woun(j  over  it  united.  The  patient  died  after  eleven 
days,  of  pericarditis. 

CASE  L.  Penetrating  Gunshot  Wound  of  the  Heart;  Life  protracted 
for  JEleven  Days  ;  Bullet  found  embedded  and  encysted  in  the  Substance  of 
the  Heart  at  the  Septum  Ventriculorum ;  Wound  of  Heart  healed ;  Death 
resulted  from  Pericarditis  ;  case  reported  by  Prof.  Carnochan.  —  On  the 
27th  of  February,  1855,  I  was  called  in  consultation  to  see 
William  Poole,  aged  33  years,  of  unusually  athletic  form  and 
muscular  development,  who  had  been  wounded  two  days  previously  in 
an  affray  with  fire-arms.  He  had  received  a  bullet-wound  in  the  outer 
aspect  of  the  right  thigh,  two  inches  above  the  upper  border  of  the 
patella.  The  wound,  however,  which  created  alarm  among  his  friends, 
was  situated  upon  the  anterior  wall  of  the  thorax,  about  three  quarters 
of  an  inch  to  the  left  of  the  mesial  line,  and  about  half  an  inch  below 
a  line  drawn  across  the  chest,  from  one  nipple  to  the  other.  A  bullet 
probe  could  be  passed  slantingly  from  right  to  left,  along  the  track  of 
the  wound,  for  about  an  inch.  At  this  depth,  the  probe  was  arrested, 
and  it  was  not  thought  expedient  to  use  force  in  making  further  explo- 
ration. Poole  received  his  wounds  during  a  deliberate  onslaught  made 
on  him  by  some  five  or  six  persons,  armed  with  Colt's  revolvers.  The 
first  ball  took  effect  on  his  right  thigh,  and  brought  him  to  the  ground. 
"While  thus  prostrate,  another  assailant  placed  the  muzzle  of  a  pistol 
close  to  his  chest,  and  discharged  its  contents.  He  immediately  jumped 
up,  and  reeling  towards  a  door,  rested,  as  if  stunned,  against  it  for  sup- 
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port,  during  some  minutes.  He  then  fell,  exclaiming  that  he  was  dying, 
and  remained  senseless,  cold,  almost  pulseless,  and  apparently  moribund, 
for  about  four  hours.  From  this  condition  he  rallied,  and  became  so 
free  from  the  usual  symptoms  of  severe  injury,  that  his  medical  adviser, 
Dr.  Putnam,  considered  that  the  ball  had  really  not  penetrated  into  the 
thoracic  cavity,  and  my  opinion  was  sought  to  corroborate  or  dispel  this 
favorable  view  of  the  case. 

I  found  him  sitting  up  in  bed,  his  back  resting  on  pillows  as  a  sup- 
port, apparently  at  ease,  and  conversing  with  numerous  acquaintances, 
who  had  come  to  visit  him.  His  countenance  exhibited  no  expression 
of  anxiety,  and  he  answered  placidly  and  without  effort  the  questions  I 
put  to  him.  His  pulse  was  eighty,  the  respiration  easy,  the  surface  of 
the  body  normal  in  temperature  and  moist.  The  stethoscope  revealed 
the  existence  of  no  difficulty  in  the  respiratory  passages,  and  the  nor- 
mal Tick-Tac  of  the  heart  beat  with  healthy  precision.  There  were  no 
signs  of  inflammation  or  of  effusion  into  the  pericardium. 

With  such  freedom  from  morbid  symptoms,  I  was  disposed  to  concur 
with  his  medical  adviser  in  auguring  favorably  of  the  ease ;  for  Abgence  of 
although  it  might  be  inferred  from  the  external  character  of    Ktoms  °f 
the  wound,  that  the  ball  had  passed  somewhere  into  the  cavity  Bounds. 
of  the  chest,  it  was  not  impossible  that  it  had  become  lodged  in  some 
position  where  it  remained  innocuous. 

The  previous  treatment  had  been  gently  antiphlogistic  ;  mild  ape- 
rients, diaphoretics,  acidulated  drinks,  and  low  diet.  The  consultation 
resulted  in  the  continuation  of  a  similar  mode  of  treatment,  with  the 
injunction  that  he  should  be  kept  in  a  state  of  absolute  bodily  rest,  and 
free  from  every  cause  of  mental  excitement,  as  I  felt  far  from  certain 
that  he  had  not  sustained  mortal  injury. 

The  symptoms  in  Poole's  case  illustrate  in  a  remarkable  degree  some 
of  the  peculiarities  of  wounds  of  the  heart,  and  also  the  assertion  made 
by  Harvey,  that  the  heart  is  not  very  sensible.  I  am  informed  by  Dr. 
Putnam,  who  saw  him  at  one  o'clock  on  the  morning  of  the  25th,  about 
fifteen  minutes  after  the  wound  was  received,  that  the  patient  was  at 
first  nearly  pulseless,  was  insensible,  and  that  respiration  was  performed 
with  great  difficulty.  In  this  condition,  laboring  also  under  the  ordinary 
signs  of  shock  to  the  system  from  a  gunshot  wound,  he  continued  for 
about  four  hours,  before  any  signs  of  reaction  were  manifested.  Vomit- 
ing now  occurred ;  this  was  followed  by  increased  action  of  the  heart, 
and  sensibility  gradually  returned. 

During  the  same  day  (25th)  he  continued  improving,  and  on  the  even- 
ing visit,  the  pulse  beat  eighty-four.  The  skin  was  moist  and  natural, 
tongue  healthy,  with  no  unfavorable  symptoms  otherwise.  No  external 
hemorrhage  had  occurred  from  the  wound,  nor  had  any  evidences  of 
internal  hemorrhage  been  evinced  by  vomiting  or  expectoration. 

Monday,  26.  —  The  wound  wa.s  examined  more  particularly,  and  no 
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traces  of  the  bullet  could  be  found,  nor  any  special  indications  man- 
ifested of  its  presence  in  the  cavity  of  the  thorax.  Symptoms  about  the 
same. 

Tuesday,  27.  —  I  saw  the  patient  for  the  first  time,  and  found  him  in 
the  favorable  condition  already  stated. 

Wednesday,  28.  —  Complained  of  slight  headache ;  pulse  eighty-six ; 
bowels  not  having  been  moved,  a  gentle  aperient  was  ordered,  by  which 
the  pain  in  the  head  was  relieved.  At  times  the  patient  complained  of 
transient  and  slight  pain  about  the  region  of  the  heart. 

Thursday,  March  1.  —  Was  called  in  to  see  patient  a  second  time. 
Had  slept  well ;  pulse  eighty ;  respiration  natural ;  appetite  good ;  skin 
moist ;  action  of  the  heart  natural.  He  stated  that  he  felt  no  pain  or 
unpleasant  symptom  except  weakness,  remarking,  however,  that  he 
felt  well  enough  to  go  out. 

Friday,  2.  —  The  patient  perfectly  comfortable ;  pulse  eighty-two. 

Saturday,  3.  —  Patient  so  well  that,  upon  visiting  him,  for  the  third 
time,  by  request,  he  was  found  receiving  his  friends,  and,  contrary  to 
previous  injunctions,  conversing  freely  with  them.  Enjoined  repose. 

Sunday,  4.  —  No  untoward  sign  connected  with  either  the  functions 
of  circulation  or  respiration.  During  the  day  he  received,  against 
positive  orders,  the  visits  of  more  than  a  hundred  people,  with  whom 
he  conversed.  His  own  statement  was  that  he  felt  quite  well. 

Monday,  5.  —  Dr.  Putnam  was  sent  for  early  in  the  morning.  At 
eight  o'clock,  A.  M.,  the  patient  was  found  in  a  high  state  of  irritability ; 
pulse  one  hundred  and  twenty  ;  skin  hot  and  dry,  and  complains  of  pain 
generally;  respiration  troubled  and  more  frequent.  An  aperient  was 
ordered,  by  which  the  symptoms  were  much  alleviated. 

Tuesday,  6.  —  Was  again  requested  to  see  patient.  Pulse  one  hun- 
dred :  countenance  anxious  ;  the  adnatao  tinged  yellow ;  complained  of 
debility,  but  said  he  had  no  pain  about  the  heart ;  signs  of  effusion. 

Wednesday,  7.  —  Passed  a  restless  night,  notwithstanding  the  admin- 
istration of  an  anodyne ;  pulse  one  hundred  and  twenty;  countenance 
more  anxious ;  respiration  much  troubled ;  inability  to  remain  in  the 
recumbent  posture  ;  symptoms  gradually  becoming  more  grave. 

At  two  o'clock,  Thursday  morning,  his  attending  physician  was  sent 
for.  The  patient  was  now  rapidly  sinking  ;  pulse  almost  imperceptible, 
and  with  difficulty  counted ;  respiration  short,  frequent,  and  difficult ; 
Died  after  extremities  cold ;  countenance  pallid  and  hippocratic.  From 
eleven  days.  ^&  tjme  ke  contjnue{j  to  ^^  an(j  expired,  without  a  struggle, 

at  five  o'clock. 

Autopsy  seven  hours  after  death.  —  The  body  was  in  a  state  of  perfect 

preservation,  and  showed  a  powerful  and  well  developed  organization. 

The  surface  of  the  body  presented  three  orifices  of  gunshot  wounds  ; 

two  on  the  external  side  of  the  thigh,  a  short  distance  above 

the  patella,  by  which,  apparently,  a  ball  had  made  its  entrance 
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and  exit,  respectively ;  and  one  on  the  anterior  aspect  of  the  chest, 
three  quarters  of  an  inch  to  the  left  of  the  median  line,  and  about  half 
an  inch  below  a  line  drawn  across  the  chest  from  one  nipple  to  the 
other.  The  examination  revealed  that  all  the  organs  of  the  body  were 
in  a  healthy  condition. 

The  sternum  and  cartilages  of  the  ribs  having  been  partially  elevated, 
a  bullet  probe  could  be  passed  without  difficulty,  slanting  from  right  to 
left,  through  the  wall  of  the  thorax,  at  the  place  of  junction  of  the  car- 
tilages of  the  fifth  and  sixth  ribs  with  the  margin  of  the  sternum. 

The  sternum  being  completely  elevated,  the  pericardium  was  seen  to 
be  much  distended,  and  on  its  surface,  in  continuation  with  the  external 
wound,  was  observed  a  rough  spot,  which  proved  to  be  an  opening  into 
the  cavity  of  the  pericardium,  thinly  closed  by  the  exudation  of  plastic 
material. 

The  right  and  left  cavities  of  the  pleura  were  free  from  effusion,  and 
the  lung  on  each  side  was  in  a  sound  condition.  The  pericardium  was 
found  filled  with  serous  fluid,  tinged  with  blood,  and  was  so  much  dis- 
tended that  it  encroached  very  much  upon  the  lungs  on  both  sides. 
Upon  opening  the  sac  of  the  pericardium,  and  removing  a  large  quantity 
of  serous  fluid,  the  external  surface  of  the  heart  and  the  serous  lining 
of  the  pericardium  were  both  found  to  be  entirely  covered  with  plastic 
exudation,  presenting  all  over  signs  of  high  inflammatory  action.  A 
cursory  examination  of  the  heart  in  position  did  not  disclose  the  pres- 
ence of  any  foreign  body.  It  was  afterwards  taken  out,  and  upon  a 
careful  examination,  a  bullet  one  inch  in  circumference  was  found  en- 
veloped in  a  delicate  cyst,  and  embedded,  to  the  depth  of  a  Bullet  in 
quarter  of  an  inch,  in  the  muscular  tissue  of  the  septum,  ^A""!'  Jj*- 

•*  •*•  '     tween  von- 

between  the  right  and  left  ventricles,  about  midway  between  Wcies. 
the  apex  of  the  heart  and  the  base  of  the  ventricles.  Its  locality  was 
only  indicated  by  the  sense  of  touch,  for  as  the  wound  had  entirely 
cicatrized,  there  was  no  outward  visible  sign  of  its  presence.  Obviously, 
the  cause  of  death  was  inflammation  of  the  pericardium  and  heart,  and 
its  results. 

This  case  is  one  to  be  added  to  the  few  already  on  authentic 
record,  showing  that  penetrating  wounds  of  the  heart  are  not 
always  immediately  mortal. 

It  has,  moreover,  peculiar  features  which  will  render  it  remark- 
able in  the  annals  of  surgical  pathology. 

Several  cases  are  mentioned  in  which  patients  have  survived  one 
or  more  days  the  effects  of  penetrating  and  non-penetrating  wounds 
of  the  heart,  inflicted  by  cutting  instruments,  and  also  of  non- 
penetrating  wounds  inflicted  by  gunshot. 

But  the  peculiarity  of  this  case  is,  that  although  the  wound  was 
a  penetrating  gunshot  wound,  leaving  the  ball  deeply  buried  in 
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the  tissue  of  the  heart,  the  patient  survived  for  a  period  of  time  so 
long  as  to  encourage  the  hope  of  recovery. 

The  position  of  the  ball  discriminates  the  case  from  that  men- 
tioned  by  the  French  surgeon,  Latour,  where  the  ball 
had  not  penetrated  deeply  into  the  heart,  but  rested  on 
its  surface,  partially  encroaching  upon  the  muscular  wall  of  the 
heart,  and  enfolded  partly  by  the  pericardium. 

The  autopsy  of  this  case  also  revealed  that  the  wound  of  the 
heart  was  not  only  closed  and  cicatrized,  but  that  a  cyst  was  in 
process  of  formation  around  the  ball. 

By  this  case,  also,  it  is  established,  that  hemorrhage  is  not 
necessarily  a  consequence  of  a  gunshot  wound  of  the  heart;  for 
the  serum  found  in  the  pericardium  was  merely  tinged  with  blood, 
Absence  of  and  there  was  no  coagulum.  The  absence  of  hemor- 
hemorrhage.  rhage  may  |je  acCounted  for  by  the  conical  shape  of  the 
ball,  and  by  its  direction,  two  circumstances  which  favored  its 
passage  between  the  muscular  fibres  of  the  superficial  layer  of  the 
heart,  without  severing  them,  and  caused  it  to  rest  slantingly 
behind  the  anterior  coronary  artery,  without  wounding  it.1 

Dr.  S.  S.  Purple,  of  New  York,  in  an  excellent  monograph  on 
DT.  Purple's  "  Wounds  of  the  Heart,"  has  furnished  a  resume"  of  twelve 

monograph.  -  r    .     •     •       •  f    ^  •  •  1-11 

Twelve  cases,  cases    ot  gunshot  injuries  or   this  organ,  in  which    the 

Survived  .  •        i      -i  •  i  •  -i         i  i      % 

from  forty      patients  survived  the  accident  a  considerable  length  of 

hours  to  six  ,  ..  •  /»<»/»  i 

years.  time,  the  penods  ranging  irom  forty-four  hours  to  six 
years.  In  one  of  these  examples,  the  patient  having  died  on  the 
sixty-seventh  day,  three  shot  were  found  lying  loose  in  the  right 
ventricle,  and  two  in  the  right  auricle.  The  wounds  had  cica- 
trized. Another  man  is  declared  to  have  lived  ten  weeks  with  a 
musket  ball  in  the  cavity  of  the  left  ventricle.  The  patient  re- 
ported by  Malle,  lived  forty-seven  days  with  a  piece  of  wood 
transfixing  the  left  ventricle  and  projecting  fairly  into  the  right ; 
and  Davis  has  recorded  a  similar  case,  the  result  of  a  gunshot  ac- 
cident also,  in  which  a  stick,  three  inches  long,  remained  thirty- 
seven  days  in  the  right  ventricle  before  it  caused  death.2 

CASE  LI.  Punctured  Wound  of  the  Base  of  the  Right  Ventricle  of  the 
Heart,  inflicted  with  the  Blade  of  a  Pocket-knife  ;  Death  on  the  Seventeenth 
Day  from  Pneumonia  ;  Wound  of  the  Heart  closed ;  report  of  the  case 
communicated  to  Prof.  Hamilton  by  Dr.  J.  P.  Wallace,  late  Acting 
Assistant  Surgeon  U.  S.  Army.  —  Tp.  February,  1865,  private  - 

l  Vide  American  Medical  Monthly,  April  1855.    The  foregoing  account  of  this  interesting 
case  has  been  considerably  abridged  from  Prof.  Carnochan's  excellent  report  of  it. 
a  Vide  N.  7.  Journal  of  Medicine,  May  1855;  also  Hamilton's  Military  Surgery,  p.  263. 
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Walker,  a  police  detective  for  Brigadier-general  Speed  S.  Fry,  com- 
manding post  at  Camp  Nelson,  Ky.,  became  engaged  in  a  quarrel  with 
one  Joseph  Nichols  of  that  place,  which  resulted  in  the  stabbing  of  the 
former  between  the  third  and  fourth  ribs,  near  the  sternum.  The  wound 
was  aimed  to  be  inflicted  on  the  jugular  vein,  but  owing  to  the  sudden 
spring  backwards,  by  way  of  avoiding  the  knife,  that  point  was  missed, 
and  the  thorax  received  the  weapon. 

The  instrument  used  was  a  pocket-knife,  the  blade  of  which  was  about 
three  inches  long,  quite  narrow,  and  slightly  curved  at  the  stabbed  with 
point.  He  fell  instantly,  and  exclaimed,  "  I  am  stabbed."  knife. 

He  was  carried  to  a  house  near  by,  and  surgical  aid  summoned.  He 

was  found  by  Acting  Assistant  Surgeon  H ,  greatly  excited  and  very 

restless.  His  countenance  was  pale,  and  expressive  of  deep  anxiety. 
The  respiration  was  hurried,  and  the  pulse  scarcely  to  be  counted.  Some 
pain  existed  in  the  vicinity  of  the  wound.  As  an  evidence  of  fright, 
his  bed  and  body  were  completely  besmeared  with  faeces,  involuntarily 
passed  at  the  time  of  receiving  the  wound. 

The  length  of  the  wound  was  about  half  an  inch.     There  was  but 

o 

little  hemorrhage,  no  more  than  would  ordinarily  result  from  a  flesh 
wound  of  the  same  dimensions. 

The  following  morning  I  saw  the  case  with  Drs.  H.  and  R.,  and  found 
him  in  a  condition  but  little  changed  from  that  of  the  evening  pre- 
vious. The  anxious  expression  of  his  countenance  was  particularly 
marked.  He  was  constantly  tossing  from  side  to  side  in  his  bed,  and 
when  asked  if  he  suffered  any  pain,  replied,  "  No,  not  much ;  but  I  have 
such  a  queer  feeling  here  "  (placing  his  hand,  at  the  same  time,  over 
the  region  of  the  heart).  The  pulse  was  about  the  same  as  at  the  first 
visit,  possibly  not  so  frequent. 

A  stimulating  treatment  was  recommended  by  Drs.  H.  and  R.,  to 
which  I  dissented,  believing  depressent  remedies  more  suitable.  I  was 
overruled,  however,  and  brandy  and  paregoric  were  consequently  ad- 
ministered at  regular  intervals.  Anodynes  were  given  at  night  to  insure 
sleep.  Pneumonia  was  rapidly  developed  in  the  left  lung,  and  subse- 
quently in  the  right. 

On  the  fifth  day,  while  auscultating  the  chest,  a  peculiar  sound  was 
observed  in  the  immediate  vicinity  of  the  wound.  It  appeared 

/,.,,,  Heart  sound. 

as  though  there  was  fluid  being  forcibly  thrown  against  the 
walls  of  the  chest  in  a  small  stream.     A  peculiar  whizzing  sound  was 
heard  also.     It  was  not  as  one  continuous  stream,  but  was  distinctly  in- 
terrupted.    These  interruptions  were  observed  to  occur  with  the  relaxa- 
tion of  the  heart,  or,  in  other  words,  the  pulsations  were  synchronous 
with  the  action  of  the  heart.     In  a  short  time  a  small  tumor  Pulgatlng 
was  formed  on  the  surface  of  the  chest,  not  larger  in  diameter  tumor, 
than  the  finger-nail.     It  was  watched  for  several  days  with  a  mixed 
feeling  of  curiosity  and  fear.    It  was  curious  from  its  inexplicable  nature, 
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and  fearful  as  to  its  results,  for  it  was  gradually  growing  larger,  and  the 
pulsations  stronger. 

Its  regular  pulsations,  its  fixed  position,  its  peculiar  thrill,  its  receding 
and  returning  as  the  hand  is  pressed  upon  or  withdrawn  from  it,  and  its 
isochronous  action  with  that  of  the  heart,  spoke  boldly  of  its  aneurismal 
nature  ;  yet  from  what  source  this  aneurism  came,  was  a  question  which 
not  a  little  exercised  the  minds  of  all  present.  Could  it  be  from  the  as- 
cending aorta,  or  from  its  arch  ?  The  relation  of  this  vessel  and  the  tumor 
would  not  admit  of  such  a  conclusion,  the  tumor  being  on  the  left  side  of 
the  chest  and  below  the  origin  of  the  aorta,  whereas  in  aneurism  of  that 
vessel  the  tumor  is  felt  on  the  right  of  the  sternum,  and  above  the  posi- 
tion occupied  by  the  present  tumor.  In  the  arch  of  the  aorta  it  is  felt 
in  the  neck,  just  above  the  manubrium.  Again  :  was  it  a  wound  of  the 
heart  ?  The  symptoms  certainly  pointed  to  such  a  diagnosis  ;  but  could 
we  suppose  the  central  organ  of  the  circulation  to  have  been  penetrated 
and  at  every  pulsation  sending  forth  a  jet  of  blood,  and  yet  the  patient 
continue  to  survive  ?  This  in  itself  looked  unreasonable,  and  we  were 
compelled  to  acknowledge  our  inability  to  unravel  its  hidden  source. 
During  all  this  time  the  pneumonia  had  been  rapidly  progressing, 
and  the  left  chest  becoming  filled  with  fluid.  Dullness  existed 
over  the  whole  of  the  left  side  of  the  thorax.  The  heart  was 
gradually  becoming  pushed  to  the  right  Its  sounds  were  now  better 
heard  beneath  the  sternum. 

On  the  ninth  day  the  characteristic  symptoms  of  the  tumor  were  ob- 
served to  be  less  marked.     It  was  smaller,  and  the  pulsations  dimin- 
ished  in  force.    The  tenth  day  showed  evident  signs  of  its 


tumor.  rapid  diminution,  and  the  eleventh  day  announced  its  entire 
disappearance. 

The  effusion  of  fluids  into  the  thoracic  cavity  of  the  left  side  was 
steadily  becoming  increased.  The  lung  was  very  much  compressed 
from  its  presence,  as  shown  by  the  exceedingly  difficult  respiration. 
This  no  doubt  was  increased  by  the  pneumonia  of  both  lungs.  The 
patient  was  much  debilitated.  The  pulse  was  quite  small  and  rather 
frequent  The  pulsations  were  irregular,  some  stronger  and  fuller  than 
others.  Upon  applying  the  hand  over  the  heart,  its  action  was  observed 
to  be  labored,  as  though  it  was  performing  more  work  than  was  its 
habit.  It  was  now  distinctly  heard  and  felt  on  the  right  of  the  sternum. 
This  coition  of  things  continued  to  exist  until  the  seven- 
teenth day,  when  the  patient  expired. 

Autopsy.  —  The  thorax  was  opened  by  separating  the  costal  cartilages 
on  the  one  side  from  the  ribs,  and  turning  the  sternum  downwards. 
Upon  attempting  to  raise  the  sternum,  however,  a  hindrance  was  en- 
countered in  the  shape  of  a  uniform  adhesion  of  the  pericardium,  and 
pulmonary  pleura,  to  nearly  the  whole  length  of  the  sternum.  In  the 
excessive  inflammation  present,  the  two  membranes  had  become  firmly 
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united,  so  that  the  heart  was  drawn  in  immediate  apposition  to  the  wall 
of  the  thorax.  These  adhesions  were  cut  through,  and  the  sternum 
raised.  Upon  the  inner  wall  of  the  chest,  between  the  third  and  fourth 
costal  cartilages  and  hugging  the  sternum,  was  observed  a  depression, 
which,  upon  examination,  was  found  to  lie  in  a  seemingly  fibroid  struc- 
ture, of  about  three  fourths  of  an  inch  in  diameter.  By  introducing  the 
handle  of  the  scalpel  between  this  body  and  the  intercostal  space,  it 
was  readily  dislodged  from  its  resting-place.  It  was  of  a  concavo-con- 
vex shape,  and  had  been  cut  through  while  engaged  in  severing  the 
membranous  adhesions  from  the  sternum.  At  the  same  time,  a  wound 
of  the  right  ventricle  of  the  heart  was  seen  near  its  base.  By  wound  of 

....  ,     right  ventri- 

turnmg  down  the  sternum,  the  depression  in  the  third  costal  cie. 
space  was  observed  to  exactly  cover  the  wound  of  the  heart.  The 
wound  on  the  exterior  of  the  ventricle  was  yet  ununited,  and  had  the 
appearance  of  an  old  cut.  This  was  plainly  seen  by  making  a  fresh 
incision  and  comparing  the  two.  A  probe  was  then  introduced  into 
the  wound,  but  it  was  soon  obstructed.  It  would  not  pass  into  the 
wound  by  gentle  pressure.  Upon  opening  the  ventricle  there  was  but 
little,  if  any,  appearance  of  a  cicatrix.  The  heart  was  turned  trans- 
versely to  the  right,  and  occupied  a  higher  position  than  was  natural. 
Clots  of  dark-colored  blood  were  found  in  its  cavities. 

The  left  lung  was  partially  destroyed  by  inflammation,  so  much  so 
that  some  of  the  medium-sized  bronchi  were  seen  projecting  through 
the  pulmonary  tissue.  The  pleural  cavity  of  this  side  was  filled  with  a 
sero-sanguinolent  fluid,  mixed  with  pus.  Indeed,  it  was  so  abundant  as 
to  cause  the  intercostal  spaces  —  prior  to  death  —  to  protrude  beyond 
the  level  of  the  ribs. 

Here,  then,  in  the  post-mortem  examination,  we  had  made  clear  to  us 
what  before  death  was  a  mystery.  What  then  appeared  as  "  in  itself 
unreasonable,"  now  was  proved  a  reality.  The  pulsating  tumor  was 
caused  by  a  wound  of  the  heart  communicating  with  the  right  ventricle. 
Although  the  wound  did  not,  after  death,  extend  entirely  through  the 
wall  of  the  ventricle,  yet,  that  it  had  previously  done  so,  there  could  be 
no  doubt.  The  correspondence  in  position  of  the  wound  of  the  heart 
and  the  pulsating  tumor,  the  disappearance  of  the  tumor  six  days 
previous  to  dissolution,  the  failure  to  find  in  the  aorta  or  any  of  the 
smaller  vessels  a  cause  for  the  production  of  such  a  tumor,  and  the 
close  proximity  and  fixed  position  of  the  heart  to  the  sternum,  definitely 
settled  that  point  The  wound  of  the  ventricle  had,  then,  partially 
united.  But  how  was  this  accomplished  ? 

The  knife,  when  it  first  entered  the  thorax,  doubtless  pierced  a  por- 
tion of  the  lung  tissue  which  overlies  the  heart  in  front.  This  probably 
was  the  primary  source  of  imflammation  in  that  lung.  The  ejected 
blood  from  the  wound  of  the  heart  was  undoubtedly  another  source  of 
inflammation,  both  to  the  lung  and  surrounding  tissues.  As  the  result 
11 
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of  this  inflammation  we  have  large  collections  of  serum  and  lymph  in 
the  plural  and  pericardial  cavities.  By  the  mechanical  pressure  which 
would  naturally  result  from  this  abnormal  accumulation  of  fluid,  the 
heart  was  pressed  closely  against  the  sternum,  and  the  jet  of  blood 
directed -against  the  third  intercostal  space  close  to  the  sternum.  The 
continued  force  thus  applied  against  the  thoracic  walls  formed  a  con- 
cavity or  protruding  outward  of  its  tissues  [the  pulsating  tumor].  From 
the  sides  of  this  concavity  sprung  up  new  or  adventitious  tissue,  which, 
by  its  gradual  increase,  formed  a  pouch  or  cul-de-sac.  This  gradually 
completely  surrounded  the  wound  of  the  heart,  so  that  the  blood,  finding 
no  outlet,  formed  a  coagulum  in  the  pouch,  and  thus  prevented  the  flow 
of  any  more  blood  from  the  wound.  The  passage  of  blood  through  the 
wound  being  stopped,  we  had  security  of  a  speedy  union,  inasmuch  as 
it  prevented  the  washing  away  of  any  lymph  that  might  be  poured  out 
upon  the  edges  of  the  wound. 

We  may  say  the  wound  was  closed  as  a  result  of  the  excessive  in- 
flammation of  the  surrounding  tissues.  It  was  the  result  of  this  inflam- 
mation that  produced  the  death  of  the  patient ;  hence  what  produced  a 
cure  in  the  one  case,  produced  a  death  in  the  other. 

P.  S.  —  I  had  charge  of  this  case  from  the  time  of  the  disappearance 
of  the  tumor. 

J.  P.  WALLACE,  M.  D. 

Punctured  wounds  of  the  heart  are,  like  gunshot  wounds  of  this 
organ,  in  most  cases  quickly  fatal ;  but  death  as  the  result  of  these 
injuries  is  generally  not  quite  so  immediate,  and  a  few  examples 
are  recorded  of  final  and  complete  recovery.1 

In  Eve's  "  Collection  of  Remarkable  Cases  in  Surgery,"  an  in- 
stance is  mentioned  in  which  the  heart  was  penetrated  by  a 
fractured  rib.  The  subject  lived  more  than  an  hour.  In  another 
case  the  heart  was  transfixed  by  a  sharp  stilet,  and  death  did  not 
Eve's  two  occur  till  twenty  days  afterwards.  In  another  case  the 
covery°  n  heart  was  transfixed  with  a  darning-needle,  thrust  in 
for  suicidal  purposes.  The  needle  was  extracted,  and  the  patient 
recovered.  In  another  case  a  stab-wound  was  inflicted  in  the  left 
breast  with  a  pocket-knife,  which  appears  to  have  penetrated  the 
Purple  hM  right  ventricle.  This  patient  recovered.2 

collected 

thirty  cases  Dr.  Purple,  in  his  paper  on  "  Wounds  of  the  Heart," 
wounds  of  already  referred  to,  has  collected  thirty  examples  of 
surged  punctured  wounds  of  that  organ.  Two  of  them  sur- 

twenty-flve 

days.  vived  twenty-nve  days. 

When  Poole's  case  was  before  the  New  York  Pathological  So- 

l  Vide  Hamilton's  Military  Surgery,  pp.  315,  316. 
a  Op.  cit.,  pp.  219,  220,  221, 222. 
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ciety,  Prof.  Clark  referred  to  two  instances  on  the  records  of  the 
Society  where  the  heart  was  pierced  through  by  a  sharp  instru- 
ment, one  patient  living  about  thirty  days,  the  other  eleven  days. 

The  surgical  historian  of  the  British  Army  in  the  Crimean  War, 
says :  — 

"  No  case  of  wound  of  the  heart  is  reported  to  have  been  under 
treatment,  and  if  such  occurred  they  were  all  fatal  before  NO  case  or 
medical  attendance  could  be  procured ;  at  all  events,  none  treated  in 
lived   long  enough  to  be   admitted  to  hospital    for  treat-  Army  during 
ment."1  T 


NOTE.  —  The  editor  will  take  the  liberty  of  introducing  here  a  report  of  a  gunshot  wound 
of  the  heart,  which  did  not  prove  fatal  until  twenty  years  after  the  receipt  of  the  injury. 
The  heart,  containing  the  ball,  was  presented  to  the  writer  by  Dr.  G.  B.  Balch,  late  Surgeon 
U.  S.  Volunteers,  now  a  resident  of  Plattsburg,  New  York  State;  to  whom  the  patient  was 
well  known  for  many  years,  and  who  carefully  gathered  the  history  of  the  case,  after  having 
witnessed  his  death  and  made  the  autopsy.  The  specimen  was  laid  before  the  New  York 
Pathological  Society  in  1867;  and  the  report  of  the  examination  then  made,  with  the  remarks 
of  several  distinguished  surgeons  present,  will  be  found  in  the  New  York  Medical  Record 
for  March  1,  1867,  p.  18.  The  heart,  containing  the  ball,  is  still  in  possession  of  the 
writer,  and  can  be  seen  at  the  Bellevue  Hospital  Medical  College.  It  is,  without  doubt,  the 
most  remarkable  case  on  record. 

In  the  year  1840,  John  Kelly,  then  fourteen  years  of  age,  was  employed  at  Chatham  Four 
Corners,  Columbia  Co.,  N.  Y.,  in  driving  a  horse,  his  employers  being  engaged  in  the 
construction  of  a  railroad  from  Albany  to  Boston. 

One  night  while  in  bed  in  the  upper  part  of  a  shanty,  a  target  rifle,  loaded  with  a  round 
ball,  was  discharged  from  a  hill  back  of  the  house.  The  ball  passed  through  two  roof  boards 
and  a  board  partition,  entering  Kelly's  right  shoulder  through  the  border  of  the  trapezius 
muscle,  about  two  inches  above  the  acromion  process.  Dr.  Schufelt  and  two  other  physi- 
cians who  were  called,  probed  the  wound,  and  thought  they  felt  the  ball  about  four  inches 
from  the  point  of  entrance,  the  direction  of  the  track  being  downwards  and  a  little  inwards. 
They  decided,  however,  that  it  was  not  prudent  to  attempt  its  removal. 

There  was  but  little  hemorrhage,  and  "  no  great  local  disturbance  at  the  time."  In  about 
six  weeks  he  was  able  to  resume  his  work,  and  at  this  time  seemed  perfectly  well.  He 
subsequently  removed  to  Clinton  Co.,  N.  Y.,  married,  and  became  the  father  of  several 
children. 

Iii  1845  he  was  attacked  with  acute  pneumonia  of  the  upper  lobe  of  the  right  lung,  and 
fell  under  the  care  of  Dr.  Orville  Terry,  of  Bedford,  Clinton  Co.,  N.  Y.  There  was  now  for 
the  first  time  noticed  a  very  tumultuous  action  of  his  heart,  which  remained  after  his  re- 
covery from  the  pneumonia,  and  continued  to  increase  to  the  time  of  his  death,  fifteen  years 
later. 

In  June  of  1860  he  was  seized  with  congestion  —  so  called  —  of  his  right  lung,  induced 
by  exposure  in  the  cold  waters  of  a  mountain  brook,  into  which  he  had  gone  for  the  purpose 
of  washing  sheep.  The  heart's  action  became  now  exceedingly  violent.  Two  days  before 
his  death  his  right  hand  and  arm  became  purple  and  cold;  and  four  or  five  days  after  this 
attack  commenced  he  died,  on  the  14th  of  June,  1860.  During  this  last  illness  he  was  under 
the  charge  of  Dr.  Terry. 

It  was  well  understood  that  he  had  carried  this  ball  twenty  years,  and  the  autopsy  was 
made  chiefly  for  the  purpose  of  finding  it. 

Dr.  Balch,  who  made  the  autopsy,  reports :  "  I  found  the  right  internal  jugular  vein  en- 
larged, but  I  could  not  find  the  right  external  jugular.  I  however  discovered  what  I  sup- 
posed to  be  the  remains  of  this  vein,  terminating  in  the  internal  jugular  (which  is  an 

i  Op.  cit.,  p.  326. 
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anomaly  in  that  vein).  In  the  right  subclavian  artery,  pericardium,  and  in  other  places, 
there  were  atheromatous  deposits.  The  upper  lobe  of  the  right  lung  was  congested;  other 
parts  of  the  lungs  normal.  No  tubercles.  The  heart  was  enlarged,  soft,  and  flabby,  having 
undergone  Quain'a  fatty  degeneration.  The  pericardium  was  very  adherent,  more  particu- 
larly on  the  right  side.  As  yet  no  ball  had  been  found.  A  hard  lump  was  now  felt  in  the 
right  ventricle,  near  the  apex  of  the  heart.  On  introducing  my  finger  into  the  ventricle 
through  the  vena  cava  and  right  auricle,  I  ascertained  that  the  lump  was  in  the  wall  of  the 
right  ventricle,  near  the  septum,  at  the  most  depending  part  of  the  ventricle.  Looking 
carefully  at  the  outer  surface  of  the  organ,  no  cicatrix  could  be  seen.  I  then  cut  down 
upon  the  lump,  and  found  it  to  be  a  leaden  bullet,  somewhat  flattened,  and  encysted  in  the 
wall  of  the  heart." 

At  the  time  of  the  presentation  of  this  specimen  to  the  Pathological  Society,  a  question 
arose  as  to  how  and  when  this  ball  entered  the  heart.  By  some  gentlemen  it  was  thought  to 
have  entered  by  the  way  of  some  of  the  large  veins.  This  opinion  has  been  verified  by  a 
later  and  more  careful  examination.  The  ball,  no  doubt,  lodged  originally  against  the  right 
subclavian  artery,  near  the  inner  edge  of  the  anterior  scalenus.  From  thence  it  made  its 
way  by  absorption,  gradually,  into  the  right  subclavian  artery,  forming  a  small  aneurismal 
sac ;  and  from  this  point  it  slowly  travelled,  by  pressure  and  absorption,  into  the  internal 
jugular  vein.  The  ball  must  have  reached  the  internal  jugular  vein  about  five  years  after 
it  entered  the  body,  and  at  the  time  when  he  was  first  seized  with  violent  palpitation  of  the 
heart,  accompanied  with  pneumonia.  The  ball  probably  dropped  at  once  to  the  apex  of  the 
right  ventricle,  and  possibly  soon  became  entangled  under  or  between  the  column  a;  carnse, 
so  that  it  was  not  thrown  about  by  the  ventricular  contractions ;  and  from  thence  it  finally 
entered  the  walls  of  the  heart. 

The  reasons  why  the  above  explanation  of  the  manner  in  which  the  ball  gained  access 
to  the  heart  has  been  adopted  are  the  following:  — 

First.  The  direction  and  depth  of  the  original  wound  would  indicate  that  it  lodged  near 
the  right  subclavian  artery. 

Second.  The  absence  of  any  serious  hemorrhage  indicates  that  it  did  not  at  once  enter 
the  artery.  And  the  absence  of  any  cardiac  symptoms  at  this  time,  and  for  the  five  follow- 
ing years,  demonstrates  that  it  did  not,  during  that  period,  enter  the  heart.  Moreover, 
there  was  no  cicatrix  in  the  pericardium  opposite  the  situation  of  the  ball,  and  no  ap- 
pearance of  cicatricial  tissue  in  the  outer  wall  of  the  heart,  underneath  which  the  ball  was 
found. 

Third.  The  right  external  jugular  vein  could  not  be  found  by  Dr.  Balch,  and  the  ex- 
amination of  the  specimen  shows  that  the  right  subclavian  vein  is  obliterated  near  the  point 
of  its  entrance  into  the  right  vena  innominata ;  both  of  which  phenomena  were  probably 
the  results  of  long  continued  pressure. 

Fourth.  The  aneurismal  sac  in  the  right  subclavian  artery,  large  enough  to  contain  about 
half  an  ounce  of  blood,  and  a  considerable  portion  of  the  walls  of  which  had  undergone  the 
atheromatous  degeneration,  presented  on  one  side  an  almost  complete  supplemental  sac, 
communicating,  however,  freely  with  the  main  sac,  of  about  the  size  of  the  ball,  and  the 
walls  of  which  were  much  thicker;  and  in  addition  to  having  undergone  the  atheromatous 
degeneration,  they  had  become  in  some  measure  calcified.  This  supplemental  sac  I  believe 
to  have  been  the  original  seat  of  lodgment  of  the  ball. 

Fifth.  The  inner  wall  of  the  aneurismal  sac,  and  the  outer  wall  of  the  right  internal 
jugular  vein  were  in  contact,  and  an  opening  large  enough  to  allow  of  the  passage  of  the 
ball  existed  between  the  sac  and  the  vein. 

Sixth.  The  inner  wall  of  the  heart,  where  it  covered  the  ball,  had  lost  the  appearance  of 
muscular  tissue,  and  was  white  and  condensed  like  fibrous  tissue.  On  the  outer  surface, 
opposite  the  ball,  as  I  have  already  stated,  no  such  change  had  occurred.  The  situation  of 
the  ball,  as  it  still  lies  imbedded  in  the  walls  of  the  heart,  is  a  little  nearer  the  inner  than 
the  outer  surface. 


CHAPTER    EIGHTH. 

ON   THE   SPONTANEOUS   ARREST   OF    HEMORRHAGE   FROM   WOUNDED 
ARTERIES,   AND    THE  MEANS   BY   WHICH   IT   IS   EFFECTED. 

Mr.  Paget's  Remarks  on  Hemorrhage  from  Incised  Wounds.  —  It  occurs  mostly  in  Distinct 
and  Visible  Streams.  —  Nearly  all  the  Minute  Vessels  become  closed  as  soon  as  divided. 

—  How  such  Closure  is  effected.  —  Gradually  the  Larger  Vessels  also  cease  to  bleed.  — 
The  Subsequent  Phenomena.  —  The  Spontaneous  Arrest  of  the  Bleeding  from  a  Severed 
Artery  is  effected  by  the  Following  Means :  1st.  Constriction  or  even  Closure  of  the 
Bleeding  Orifice  by  Contraction  of  the  Fibres  of  the  Muscular  Coat  at  the  Place  of  Injury. 

—  2d.  Retraction  of  the  Ends  of  the  Severed  Artery ;  .its  Consequences.  —  How  this  Re- 
traction is  effected.  —  3d.  Coagulation  of  the  Outflowing  Blood,  wherebj'  first  an  External 
and  second  an  Internal  Coagulum  or  Plug  is  formed.  —  The  Coagulability  of  the  Blood 
increases  rapidly  with  the  Approach  of  Syncope.  —  4th.  Diminution  of  the  Force  of  the 
Heart's  Contractions  as  the  Loss  of  Blood  increases.  —  Description  of  the  Local  Phe- 
nomena which  are  thus  produced.  —  Guthrie's  Remarks  on  the  Phenomena  relating  to  the 
Spontaneous  Arrest  of  Arterial  Hemorrhage.  —  Dr.  Jones'  Explanation  differs  somewhat 
from  the  Foregoing.  —  He  gives  Undue  Prominence  to  Retraction.  —  Consequences  of 
Retraction.  —  An  Occluding  Clot  more  readily  retained  in  Situ.  —  Dr.   Jones  on  the 
External  Coagulum  —  also  on  the  Internal  Coagulum.  —  Dr.  Jones  on  the  Reparative 
Process  in  Wounds  of  Arteries.  —  Exudation  of  Plastic  Material.  —  The  Permanent  Arrest 
of  Bleeding  chiefly  depends  on  this  Coagulum  of  Lymph.  —  Other  Phenomena  attending 
the  Reparative  Process  in  Wounds  of  Arteries.  —  The  Permanent  Suppression  of  Hemor- 
rhage is  effected  by  the  Concurrent  and  Successive  Operations  of  many  Causes.  —  They 
are  briefly  enumerated.  —  The  Arteries  are  much  less  likely  to  bleed  when  severed  by  a 
Lacerated  Wound  than  by  an  Incised  Wound.  —  The  Reasons  of  this  Difference  briefly 
stated.  —  The  Phenomena  also  briefly  described.  —  Arteries  possess  Extensibility  and 
Elasticity  as  well  as  Contractility  and  Retractility.  —  When  the  Occluding  Clot  is  small 
or  weak,  it  may  give  Rise  to  Intermediary  Hemorrhage  or  Traumatic  Aneurism.  —  The 
Bleeding  from  Wounded  Arteries  is  much  more  likely  to  cease  spontaneously  when  they 
are  complete!}'  than  when  they  are  but  partially  severed.  —  The  Reasons  severally  stated. 
— The  Nature  of  the  Injury  of  the  Surrounding  Parts  often  assists  in  arresting  Hemorrhage. 

—  Foreign  Bodies  in  the  Wound  may  also  assist  in  producing  the  same  Result.  —  A 
Musket-ball  sometimes  serves  to  repress  Arterial  Hemorrhage  by  occluding  the  Wound 
in   the  Artery  itself.  —  Dr.  Peters'  Case  referred  to.  —  Dr.    Gouley's   Case  related.  — 
Secondary  Hemorrhage  from  Left  Carotid  Artery,  wounded  Fourteen  Days  previously  by 
a  Musket-ball,  which  passed  nearly  through  the  Vessel  and  lodged  in  its  Walls  beneath 
the  Omo-hyoid  Muscle,  and  completely  occluded  it  on  the  Cardiac  Side  of  the  Wound ;  a 
small  Aneurism  formed  on  the  Distal  Side  of  the  Wound  from  which  Profuse  and  Fatal 
Bleeding  occurred.  —  A  Remarkable  Feature  of  this  Case  mentioned.  —  A  Traumatic 
Aneurism  formed  in  Connection  with  the  Distal  End  of  the  Artery.  —  The  Subject  of 
Primary  Hemorrhage  has  been  considered  in  Connection  with  Wounds  of  the  Arteries. 

MR.  PAGET,  speaking  of  hemorrhage  from  incised  wounds,  says : — 

"  It  might  be  supposed  that  at  the  moment  after  division,  every  ves- 
sel would  bleed,  with  a  stream  equal  to  its  own  calibre  ;  but  Mr.  Paget's 
when  one  watches  how  little,  if  any,  blood  flows  from  a  wound  remarks- 
except  in  distinct  and  visible  streams,  it  seems  evident  that  of  the 
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crowds  of  vessels  that  are  seen  in  well-injected  specimens  of  the  tissues, 
nearly  all  must  become  closed  during  or  immediately  after  their  divis- 
ion. The  mechanical  irritation  of  the  knife,  probably,  excites  the 
muscular  tissue  of  both  arteries  and  veins  to  this  contraction  ;  and  it  is 
assisted,  in  open  wounds,  by  the  contact  of  the  air ;  and  in  all  wounds, 
by  the  release  of  many  of  the  capillaries  and  veins  from  the  pressure  of 
HOW  closure  ^e  blood,  which  ceases  to  be  supplied  to  them  in  full  quantity, 
vesseis'isef-  w^en  t^ie  arteries  related  to  them  are  divided.  Whatever 
fected.  hinders  this  contraction  of  the  vessels  prolongs  and  increases 

the  bleeding.  Hence  the  occasionally  large  bleedings  from  compara- 
tively small  vessels  traversing  or  connected  with  tough,  close  textures, 
such  as  the  small  arteries  in  or  near  the  aponeuroses  and  fasciae,  or  in 
the  more  compact  parts  of  the  skin,  e.  g.  of  the  face.  So,  in  inflamed 
parts,  or  in  those  near  the  seats  of  active  disease,  the  dilated  vessels 
bleed  largely  and  long  when  divided,  because  of  the  loss  of  contractile 
power  in  their  muscular  coats. 

"  Gradually,  with  or  without  surgical  help,  all  vessels  divided  by  a 
The  larger  wound  are  closed  and  cease  to  bleed ;  the  larger  being  often 
vessels.  aided  to  this  end  by  their  retraction  among  the  looser  textures, 
and  by  the  coagulation  of  the  blood  within  or  over  their  orifices,  and  by 
the  diminution  of  the  heart's  force  with  the  increasing  loss  of  blood. 
Coincidently,  the  flowing  blood  becomes  gradually  brighter  and  paler. 
And,  if  the  wound  be  left  open,  after  pure  blood  has  ceased  to  flow, 
there  is  an  oozing  of  blood-tinged,  serous-looking  fluid ;  and  this  is 
gradually  succeeded  by  a  paler  fluid,  some  of  which  collects,  like  a 
whitish  film  or  glazing,  on  the  surface  of  the  wound.  It  contains  very 
numerous  white  blood-cells,  imbedded,  apparently,  in  a  fibrinous  film."  * 

From  the  foregoing  statement  it  appears  that  the  spontaneous 
Spontaneous  arrest  of  the  hemorrhage  from  a  divided  artery  is  effected 
bleeding.  by  the  coincident  operation  of  a  considerable  number  of 
distinct  agencies,  which  are  the  following  :  — 

1st.  The  contraction  of  the  artery  at  the  place  of  division,  the 
contraction  consequence  of  which  is,  that  its  orifice  is  either  closed 
of  the  artery.  completely,  a  circumstance  that  generally  occurs  to  the 
small  vessels  when  severed,  or,  on  the  other  hand,  becomes  very 
much  diminished  in  size,  a  result  which  is  not  unfrequently  wit- 
nessed in  the  large  arteries  when  they  are  completely  divided. 
This  diminution  in  the  size  of  a  bleeding  orifice  produced  by  the 
severance  of  an  artery,  is  occasioned  directly  by  the  contraction  of 
the  muscular  tissue  which  belongs  to  its  walls,  and,  in  cases  of 
wounds  dividing  the  small  vessels,  is  usually  sufficient  to  completely 
stop  the  escape  of  the  blood,  while  in  cases  of  wounds  dividing  the 

1  Holmes'  System  of  Surgery,  vol.  i.  pp.  580,  581. 
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large  vessels  the  stream  of  outflowing  blood  is  considerably  dimin- 
ished in  size  thereby. 

2d.  The  retraction  of  the  ends  of  the  severed  artery  into  its 
sheath,  or  into  the  looser  textures  by  which  it  is  sur-  Retraction 
rounded,  whereby  the  escape  of  blood  is  rendered  more  £fv^(  ar- 
difficult,  assists  materially  in  suppressing  primary  hemor-  tery< 
rhage.     This  retraction  is  effected  by  the   contraction   of  certain 
fibres  belonging  to  the  muscular  tissue  of  the  middle  arterial  tunic. 
It  does  not  occur  so  quickly  as  the  constriction  of  the  orifice,  in 
some  instances  at  least. 

3d.  The  coagulation  of  the  blood,  as  it  escapes  from  the  divided 
vessel,  in  consequence  of  which  the  wound  in  the  parts  coagulation 
external  to  the  vessel  becomes  filled  up  with  coagulated  External^ 
blood  (external  coagulum),  and,  finally,  a  plug  of  clotted  aguium. 
blood  is  formed  in  the  vessel  itself,  at  and  within  its  orifice  (internal 
coagulum),  affords  very  important  assistance  in  effecting  the  sup- 
pression of  primary  hemorrhage.     The  fact  that  the  coagulability  of 
the  blood  is  markedly  increased  on  the  approach  of  syncope,  is  also 
a  matter  of  practical  importance. 

4th.  The  diminution  of  the  force  with  which  the  heart  contracts, 
as  the  loss  of  blood  increases,  also  exerts  an  important  Diminution 
influence  in  arresting  the  flow  of  blood  from  an  artery.  heart'Tcon- 
"  The  forcible  manner  in  which  the  jet  of  blood  is  pro-  traction8- 
pelled  at  each  systole  of  the  ventricle,  is  the  principal  obstacle  to 
the  coagulation  of  the  blood  around  and  within  the  cut  vessel;  for 
not  only  does  the  movement  of  the  blood  prevent  coagulation,  but 
so  long  as  the  jet  is  more  powerful  than  the  cohesion  of  the  clot, 
it  will  certainly  wash  the  coagulum  away.  As  the  blood  flows, 
and  the  heart's  impulse  becomes  gradually  lessened  in  force,  the 
jet  becomes  lower  and  lower,  until  at  last,  when  faintness  comes 
on,  it  is  almost  entirely  arrested,  and  time  is  afforded  for  the  form- 
ation and  the  deposit  of  a  coagulum."  (Erichsen.) 

With  regard  to  the  phenomena  pertaining  to  the  spontaneous 
arrest  of  primary  hemorrhage,  Mr.  Guthrie  says  :  — 

"  In  many  cases  of  amputation  at  the  wrist  and  forearm,  in  which  I 
wished  the  patient  to  lose  a  certain  quantity  of  blood,  I  have  outhne's  re- 
allowed  either  the  radial  or  ulnar  artery  to  bleed  until  it  marks' 
ceased.  At  first,  the  jet  appears  interrupted,  then  the  stream  becomes 
continuous,  although  projected  further  at  each  systole  of  the  heart.  As 
the  orifice  contracts,  the  flow  of  blood  becomes  more  equal,  it  is  thrown 
to  a  less  distance,  the  size  of  the  stream  is  smaller,  and  it  goes  on 
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diminishing  until  it  only  oozes  out,  and  then  soon  ceases ;  the  extremity 
of  the  vessel  being  covered  by  a  layer  of  coagulum  of  greater  or  less 
thickness.  The  experiment  may  be  made  every  day  upon  the  temporal 
artery,  with  this  addition,  that  as  the  stream  diminishes  let  a  fillip  be 
given  with  the  nail  to  the  extremity  of  the  vessel,  when  the  jet  will 
become  a  little  larger ;  and  this  may  be  done  several  times,  until  at  last 
it  fails  to  have  any  effect,  and  the  hemorrhage  ceases.  In  none  of  these 
instances  could  the  retraction  of  the  artery  be  fairly  estimated,  although 
it  appears  from  analogy,  and  from  what  is  seen  to  occur  in  other  cases, 
that  a  certain  degree  of  it  must  have  taken  place.  In  similar  cases,  in 
which  I  have  been  able  to  make  an  examination  either  after  death  or 
amputation,  the  contraction  of  the  vessel  was  evident,  as  well  as  the 
formation  of  a  very  slight  external  coagulum,  extending  into  the  canal 
of  the  artery.  The  sheath  of  the  artery  could  do  nothing,  because  there 
was  none  ;  neither  did  the  internal  coagulum,  which,  at  this  period, 
strictly  speaking,  does  not  exist.  In  small  vessels,  such  as  the  radial  or 
ulnar  arteries,  I  do  not  believe  anything  depends  on  the  diminished 
power  of  the  circulation  ;  but  when  the  axillary  or  femoral  arteries  are 
divided,  the  shock  of  the  injury,  and  the  loss  of  blood,  powerfully  con- 
tribute to  the  suppression  of  hemorrhage." 1 

Dr.  Jones'  account  of  the  means  by  which  primary  hemorrhage 
Dr.  Jones'  ^s  spontaneously  arrested,  differs  somewhat  from  the  fore- 
expianation.  gOing?  inasmuch  as  he  gives  special,  and,  perhaps,  undue 
prominence  to  the  retraction  of  the  ends  of  the  divided  vessel.  He 
says : — 

"  An  impetuous  flow  of  blood,  a  sudden  and  forcible  retraction  of  the 
artery  within  its  sheath,  and  a  slight  contraction  of  its  extremity,  are 
the  immediate  and  almost  simultaneous  effects  of  its  division.  The 
natural  impulse,  however,  with  which  the  blood  is  driven  on,  in  some 
measure  counteracts  the  retraction,  and  resists  the  contraction  of  the 
artery.  The  blood  is  effused  into  the  cellular  substance  between  the 
artery  and  its  sheath,  and,  passing  through  that  canal  of  the  sheath 
which  has  been  formed  by  the  retraction  of  the  artery,  flows  freely  ex- 
ternally, or  is  extravasated  into  the  surrounding  cellular  membrane,  in 
proportion  to  the  open  or  confined  state  of  the  external  wound.  The 
Occluding  retracting  artery  leaves  the  internal  surface  of  the  sheath  un- 
radif/^-  even  by  lacerating  or  stretching  the  cellular  fibres  that  con- 
tained-  nected  them.  These  fibres  entangle  the  blood  as  it  flows, 
and  thus  the  foundation  is  laid  for  the  formation  of  a  coagulum  at  the 
mouth  of  the  artery,  and  which  appears  to  be  completed  by  the  blood, 
as  it  passes  through  this  canal  of  the  sheath,  gradually  adhering  and 
coagulating  around  its  internal  surface,  till  it  completely  fills  it  up  from 
the  circumference  to  the  centre. 

1  Guthrie  on  Diseases  and  Injuries  of  Arteries,  pp.  225,  226. 
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"  A  certain  degree  of  obstruction  to  the  hemorrhage,  which  results 
from  the  effusion  of  blood  into  the  surrounding  cellular  membrane,  and 
between  the  artery  and  its  sheath,  but  particularly  the  diminished  force 
and  velocity  of  the  circulation,  occasioned  by  the  hemorrhage,  and  the 
speedy  coagulation  of  the  blood,  which  is  a  well  known  consequence  of 
such  diminished  action  of  the  vascular  system,  most  essentially  con- 
tribute to  the  accomplishment  of  this  important  and  desirable  effect. 

"  A  coagulum,  then,  formed  at  the  mouth  of  the  artery,  and  within  its 
sheath,  and  which  I  have  distinguished  in  the  experiments  by  Dr.  Jones  on 

f  -external  co- 

the  name  of  the  external  coagulum,  presents  the  first  complete   aguium. 
barrier  to  the  effusion  of  blood.     This  coagulum,  viewed  externally, 
appears  like  a  continuation  of  the  artery ;  its  termination  can  be  dis- 
tinctly seen  with  the  coagulum  completely  shutting  up  its  mouth,  and 
inclosed  in  its  sheath. 

"  The  mouth  of  the  artery  being  no  longer  pervious,  nor  a  collateral 
branch  very  near  it,  the  blood  just  within  it  is  at  rest,  coagu-  Dr.  Jones  on 

,  .  ,  7          internal   co- 

lates,  and  forms,  in  general,  a  slender  conical  coagulum,  which   aguium. 
neither  fills  up  the  canal  of  the  artery,  nor  adheres  to  its  sides,  except 
by  a  small  portion  of  the  circumference  of  its  base,  which  lies  near  the 
extremity  of  the  vessel.    This  coagulum  is  distinct  from  the  former,  and 
I  have  called  it  the  internal  coagulum. 

"  In  the  mean  time  the  cut  extremity  of  the  artery  inflames,  and  the 
vasa  vasorum  pour  out  lymph,  which  is  prevented  from  Dr.  Jones  on 

reparative 

escaping  by  the  external  coagulum.     This  lymph  fills  up  the  process. 
extremity  of  the  artery,  is  situated  between  the  internal  and  external 
coagula  of  blood,  is  somewhat  intermingled  with  them,  or  adheres  to 
them,  and  is  firmly  united  all  round  to  the  internal  coat  of  the  artery. 

"  The  permanent  suppression  of  the  hemorrhage  chiefly  depends  on  this 
coagulum  of  lymph  ;  but  while  it  is  forming  within,  the  ex-  Permanent 
tremity  of  the  artery  is  further  secured  by  a  gradual  con-  bleeding. 
traction  which  it  undergoes,  and  by  an  effusion  of  lymph  between  its 
tunics  and  into  the  cellular  membrane  surrounding  it ;  in  consequence 
of  which  these  parts  become  thickened,  and  so  completely  incorporated 
with  each  other  that  it  is  impossible  to  distinguish  one  from  the  other ; 
thus  not  only  is  the  canal  of  the  artery  obliterated,  but  its  extremity 
also  is  completely  effaced,  and  blended  with  the  surrounding  parts. 

"  When  the  wound  in  the  integuments  is  not  healed  by  the  first  in- 
tention, coagulating  lymph,  which  is  soon  effused,  not  only  attaches  the 
artery  firmly  to  the  subjacent  and  lateral  parts,  but  also  gives  it  a  new 
covering,  and  completely  excludes  it  from  the  external  wound,  which 
then  goes  on  to  fill  up  and  heal  in  the  usual  manner. 

"  The  circumstances  now  described  are  observed  also  in  the  inferior 
portion  of  the  artery,  or  that  which  is  supplied  with  blood  by  anasto- 
mosis ;  with  this  difference  only,  that  its  orifice  is  generally  more  con- 
tracted, and  the  external  coagulum  is  much  smaller  than  the  one  which 
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adheres  to  the  mouth  of  the  superior  portion  of  the  artery,  or  that  from 
which  the  blood  flows  in  its  direct  course  from  the  heart. 

"  From  this  view  of  the  subject  we  can  no  longer  consider  the  sup- 
pression of  hemorrhage  as  a  simple  or  mere  mechanical  effect,  but  as  a 
process  performed  by  the  concurrent  and  successive  operations  of  many 
causes ;  these  may  briefly  be  stated  to  consist  in  the  retraction  and  con- 
traction of  the  artery  ;  the  formation  of  a  coagulum  at  its  mouth  ;  the 
inflammation  and  consolidation  of  its  extremity  by  an  effusion  of  coagu- 
lating lymph  within  its  canal,  between  its  tunics,  and  in  the  cellular 
substance  surrounding  it."  * 

The  foregoing  observations  and  remarks  concerning  the  spon- 
taneous suppression  of  primary  hemorrhage  have  been  founded 
exclusively  on  cases  wherein  the  vessel  was  completely  divided  by 
a  cutting  instrument,  or,  in  other  words,  had  been  severed  by  an 
incised  and  incised  wound.  Now,  it  is  well  known  that  when  arteries 
woumls'of  are  torn  across  by  lacerated  wounds,  as  they  not  unfre- 
artenes.  quently  are  from  avulsion  of  limbs  by  machinery,  etc., 
there  is  very  much  less  bleeding  than  there  is  when  the  same 
vessels  are  severed  by  incised  wounds.  Indeed,  in  cases  where 
limbs  are  torn  off  by  machinery  the  loss  of  blood  is  usually  small. 
In  such  cases  there  is  but  little  hemorrhage,  because  the  internal 
and  middle  coats  of  the  arteries  are  broken  off  short,  while  the 
external  coat  and  sheath  of  these  vessels  are  dragged  down  and 
twisted  over  the  torn  ends  of  the  arteries  in  such  a  way  as  to  afford 
a  ready  lodgment  for  a  coagulum  having  the  nature  of  a  plug. 
This  happens  in  such  arteries  as  the  brachial,  the  axillary,  and  the 
femoral.  They  are  seen  hanging  out  of  the  wound,  and  pulsating 
down  to  their  very  end,  which  is  usually  contracted  to  a  point, 
the  hemorrhage,  at  the  same  time,  being  completely  suppressed. 
It  may  also  be  generally  seen,  in  such  cases,  that,  with  every  pul- 
sation, the  end  of  the  severed  vessel  is  thrust  still  further  down- 
Arteries  pos-  w&rd,  but  recoils  again  during  the  interval  between  the 
MuVand081"  pulsations.  This  fact  proves  that  arteries  are  endowed 
elasticity.  wjtn  extensibility  and  elasticity.  We  have  already  seen 
that  they  are  possessed  of  contractility  and  retractility. 

When  the  coagulating  blood  does  not  succeed  in  plugging  up  the 
Occluding      bleeding  orifice  in  the  severed  artery,  until  the  occur- 

clot  small  or  J 

weak.  rence  of  syncope,  it  may  happen,  that  when   reaction 

takes  place  the  hemorrhage  will  return  ;    or,  at  a  later  date,  a 
traumatic  aneurism  may  be  formed. 

l  Dr.  Jones  on  Hemon-hage,  p.  53  et  seq.    London,  1805. 


DR.   DEWITT   C.   PETERS'   CASE.  171 

It  is  not  difficult  to  understand  why  hemorrhage  is  much  more 
likely  to  cease  spontaneously  when  arteries  are  completely  than 
when  they  are  but  partially  divided.  In  the  latter  case  the  in- 
jured part  of  the  artery  cannot  contract  in  such  a  way  as  to 
diminish  the  size  of  the  bleeding  orifice  ;  but,  on  the  contrary,  the 
contraction  of  the  muscular  coat  itself  generally  causes  the  aper- 
ture in  the  walls  of  the  artery  to  gape  open,  and  thus  the  size  of 
the  bleeding  orifice  is  usually  increased  instead  of  being  diminished, 
when  the  artery  is  but  partially  divided.  Again,  the  injured  part 
o  the  artery  cannot  be  retracted  within  the  sheath  in  complete  or 

.,,...  .          ,.,         i  partial  sec- 

Cases  of  partial  division  to  anything  like  the  same  extent  tion. 

as  in  cases  of  complete  division,  and  thus  the  external  coagulum  is 
much  less  likely  to  present  a  successful  resistance  to  the  escape  of 
blood  from  the  wounded  vessel  in  the  former  than  in  the  latter 
case.  Furthermore,  when  the  wound  of  an  artery  is  in  the  nature 
of  partial  division,  an  internal  coagulum  cannot  be  spontaneously 
formed.  The  continuity  of  the  vessel  being  still  preserved  in  a 
greater  or  less  degree,  but  corresponding  with  the  extent  to  which 
its  walls  are  divided,  the  blood  within  the  calibre  of  the  artery  is 
not  allowed  to  stagnate  sufficiently  for  coagulation  to  occur.  It 
continues  to  flow  through  or  past  the  orifice  in  the  arterial  walls  in 
a  wave-like  stream.  Under  such  circumstances  the  formation  of 
an  internal  coagulum  is  generally  out  of  the  question. 

It  should  also  be  stated  that  great  assistance  is  sometim.es 
afforded  by  the  surrounding  soft  parts  in  effecting  the  injury  of 

*V  U  f  IJ  Tf    f  surrounding 

arrest  of  hemorrhage  from  a  wounded  artery.  If,  for  ex-  parts. 
ample,  the  aperture  in  them  happens  to  be  valvular,  an  excellent 
support  to  the  external  coagulum  is  afforded  thereby.  If  the 
track  of  the  wound  be  narrow  and  ragged,  and  oblique  in  its 
direction,  it  will  assist  materially  in  maintaining  the  position  of  the 
external  coagulum. 

Again  :  a  foreign  body,  such  as  a  piece  of  clothing,  when  carried 
by  the  projectile  into  the  track  of  the  wound,  may,  for  a  Foreign 

7  .  .V      IT      •  •  i  bodiesin 

time  assist  considerably  in  suppressing  the  hemorrhage,-  wound, 
by  assisting  to  keep  the  external  coagulum  in  situ,  an  occurrence 
which  was  witnessed  in  Case  No.  VIII. 

Furthermore  :  a  foreign  body,  such  as  a  musket-ball,  may  serve 
to  repress  hemorrhage  from  a  wounded  artery,  by  plug-  Ball  occlud. 
ging  up  the  orifice  in  the  vessel  itself.  Thus,  in  a  case  w<funde  Dr> 
reported  by  Dr.  Dewitt  C.  Peters,  U.  S.  A.,  in  the  Peter8>  ca?e- 
"  American  Journal  Med.  Sciences,"  April  1865,  pp.  373,  374,  the 
right  vertebral  artery  was  extensively  lacerated  by  a  gunshot  pro- 
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jectile,  at  the  point  where  it  passes  through  the  foramen  of  the  trans- 
verse process  of  the  atlas,  and  the  ball  resting  there  probably  acted 
as  a  plug,  and  in  that  way  restrained  hemorrhage  from  said  vessel. 

The  following  case,  which  is  related  with  considerable  fullness, 
Dr.  Gouiey's   *a  a  verv  singular  and  interesting  one,  wherein  the  com- 
mon carotid  artery  was  divided  and  at  the  same   time 
plugged  up  by  a  ball,  in  such  a  way  as  to  effectually  prevent  any 
primary  hemorrhage  from  it. 

CASE  LI  I.  Secondary  Hemorrhage  from  Left  Carotid  Artery,  wounded 
Fourteen  Days  previously  by  a  Musket-ball,  which  passed  nearly  through 
the  Vessel  and  lodged  in  its  walls  beneath  the  Omo-hyoid  Muscle,  and  com- 
pletely occluded  it  on  the  Cardiac  Side  of  the  Wound ;  a  small  Aneurism 
formed  on  the  Distal  Side  of  the  Wound,  from  which  Profuse  and  Fatal 
Bleeding  occurred.  —  August  15,  1861.  At  the  "Washington  Infirmary, 
through  the  kindness  of  Dr.  J.  W.  S.  Gouley,  then  attached  to  the 
Medical  Service  of  the  U.  S.  Army,  the  author  had  an  opportunity  to 
examine  a  very  interesting  preparation  of  the  left  common  carotid 
artery,  and  the  parts  adjacent  to  it,  which  had  been  obtained,  on  the 
previous  day,  at  the  autopsy  of  a  soldier  who  had  died  from  secondary 
hemorrhage  following  a  gunshot  wound  of  the  left  side  of  the  face  and 
neck.  The  ball,  which,  by  the  way,  was  nearly  spent,  struck  the  lower 
jaw,  well  forward,  and  was  deflected  downward,  backwards,  and  a  little 
outwards,  in  such  a  manner  as  to  pass  obliquely  through  the  left  com- 
mon carotid  artery,  and  to  lodge  in  the  tunics  and  sheath  of  that  vessel 
underneath  the  omo-hyoid  muscle,  pressing  somewhat  upon  the  par 
vagum,  and  occluding  completely  the  proximal  end  of  the  divided  artery. 
It  was  a  round  ball.  The  hemorrhage  occurred  fourteen  days  after  the 
wound  was  inflicted,  and  two  or  three  days  after  his  admission  into  the 
Infirmary.  It  came  on  suddenly  without  warning,  and  was  very  pro- 
fuse. The  patient  lost  more  than  a  quart  of  blood,  which  flowed  in  a 
great  stream  from  his  mouth.  On  the  supposition  that  the  hemorrhage 
proceeded  from  a  lesion  of  some  of  the  carotid  vessels,  an  effort  was 
made  to  tie  the  common  carotid  above  the  omo-hyoid  muscle,  but  it  had 
to  be  abandoned  on  account  of  the  great  profuseness  of  a  flow  of  blood 
which  took  place  in  the  wound  of  operation,  and  did  not  permit  the 
search  to  be  continued  in  order  to  secure  the  bleeding  vessel  by  liga- 
ture at  the  place  of  injury.  It  was  believed  by  all  the  surgeons  present 
that  the  patient  was  now  so  much  exhausted  by  the  loss  of  blood  as  to 
make  it  useless  to  attempt  to  tie  the  common  carotid  artery  below  the 
omo-hyoid  muscle  ;  and  the  next  morning  he  died.  Moreover,  the 
source  of  the  hemorrhage  was  very  obscure  until  it  was  revealed  at  the 
autopsy.  It  was  then  found  that  the  divided  carotid  artery  was  still 
occluded  on  the  side  of  the  wound  towards  the  heart  (proximal')  by  the 
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impacted  ball;  that  a  false  aneurism  as  large  as  a  filbert  and  elongated  in 
shape  had  been  formed  at  the  distal  extremity  and  on  the  inner  side  of  the 
wounded  artery,  just  above  the  omo-hyoid  muscle;  that  the  hemorrhage 
occurred  from  rupture  or  spontaneous  opening  of  the  sac  of  this  traumatic 
aneurism  ;  that  the  hemorrhage  was  not  direct,  but  recurrent  in  character  ; 
and  that  it  could  not  have  been  arrested  without  the  application  of  a  liga- 
ture to  the  vessel  on  the  distal  side  of  the  wound  in  it.  The  ligation  of  the 
common  carotid  below  the  omo-hyoid  muscle  would,  therefore,  not  have 
done  any  good,  unless  the  vessel  had  been  tied  at  the  same  time,  at  some 
point  beyond  the  spot  where  it  was  wounded  and  where  the  traumatic 
aneurism  was  situated. 

A  remarkable,  and,  so  far  as  the  writer  knows,  an  unique  fea- 
ture of  this  case  was,  that  the  traumatic  aneurism  was  Traumatic 
formed  in  connection  with  the  distal  end  of  the  divided  upon  distal 

•   •  1  T  »»          1    '  Cn(*   °f  ar~ 

common  carotid  artery,  the  occurrence  of  which  appears  tory. 
to  have  been  favored  by  the  free  anastomosis  which  exists  between 
the  terminal  branches  of  both  the  external  and  internal  carotid 
arteries  of  the  two  sides  of  the  body. 

While  considering,  in  a  previous  part  of  this  essay,  the  various 
forms  of  injury  to  which  the  blood-vessels  are  subjected,  Primai7 
such  as  the  punctured,  contused,  lacerated,  gunshot,  and  hemorrha«e- 
incised  wounds  of  their  walls,  and  among  other  consequences  of 
these  wounds  the  bleeding  which  generally  attends  their  infliction, 
we  have,  in  reality,  been  discussing  the  subject  of  primary  hemor- 
rhage. Thus,  we  have  now  considered  this  subject  pretty  thoroughly 
in  respect  to  its  nature,  causes,  phenomena,  consequences,  and 
treatment. 


CHAPTER    NINTH. 

ON   INTERMEDIARY   HEMORRHAGE. 

This  Subject  next  claims  our  Attention.  —  We  do  not  employ  the  Term  in  the  same  Sense 

-  as  Dr.  Macleod.  —We  restrict  its  Use  to  Hemorrhage  occurring  in  the  Intermediary  Period, 
properly  so  called.  —  Definition  of  Term.  —  Intermediary  Hemorrhage  generally  con- 
nected with  Increased  Vascular  Activity.  —  It  belongs  to  the  Period  of  Reaction.  —  As 
the  Intermediary  Period  is  brief,  so  this  Form  of  Bleeding  occurs  comparatively  but  sel- 
dom. —  Four  Examples  of  Intermediary  Hemorrhage  will  be  related.  —  One  of  them 
occurred  in  the  Stump  of  a  recently  Amputated  Thigh.  —  In  Another  Case  the  Bleeding 
occurred  in  an  Arm-stump  from  the  Ligature  slipping  off  from  the  End  of  the  Main 
Artery.  —  In  the  other  Two  Cases  the  Bleeding  was  produced  by  the  Bursting  open  of 
Traumatic   Orifices  in  Vessels  but  imperfectly  closed  with  Coagula.  —  An  Illustrative 
Case  contributed  by  Dr.  C.  A.  Leale.  —  Intermediary  Hemorrhage,  parenchymatous  in 
Character,  following  Secondary  Amputation,  and  arrested  by  the  Application  of  Liquor 
Ferri  Persulph. ;    Recovery. — Another  Illustrative  Case.  —  Intermediary  Hemorrhage 
from  an  Arm-stump  on  the  Fourth  Day  after  Amputation,  the  Brachial  Artery  having 
not  been  properly  tied ;  arrested  by  opening  the  Stump  and  tying  the  Artery  again ; 
its  Coats  were  healthy ;  Death  Thirteen  Days  afterwards  from  Pyaemia.  —  Another 
Illustrative  Case. — Profuse  Intermediary  Hemorrhage  from  a  Gunshot  Wound  of  the 

•  Face  and  Neck :  it  occurred  on  the  Fourth  Day ;  Ligation  of  Right  Primitive  Carotid 
Artery;  it  recurred;  Ligation  of  Left  External  Carotid;  Recovery.  —  Another  Illustra- 
tive Case.  —  Intermediary  Hemorrhage  from  the  Deep  Palmar  Arch  following  Gunshot 
Wound  of  Hand ;  it  began  on  the  Second  Day ;  Ligation  of  Brachial  Artery ;  more  than 
Four  Months  afterwards  the  Hand  was  attacked  with  Sloughing;  then  Profuse  Secondary 
Hemorrhage  occurred ;  it  was  controlled  by  Styptics  and  Pressure. — Prof.  Hamilton's 
Observations  on  Intermediary  Hemorrhage.  —  The  Pathology  of  this  Form  of  Bleeding.  — 
Intermediary  Hemorrhage  occurs  more  frequently  than  is  generally  supposed.  —  Its  Dis- 
astrous Consequences.  —  On  the  Treatment  of  Intermediary   Hemorrhage:   1st,  with 
Styptics;  2d,  by  retying  the  Bleeding  Vessel ;  3d,  by  tying  the  Main  Artery  at  some 
Distance  from  the  Wound. 

WE  propose  next  to  briefly  consider  the  subject  of  intermediary 
interne        hemorrhaoe.  and  we  intend  to  give  some  additional  atten- 
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orrhage.        tion  to  it,  because  it  has  but  seldom  found  a  place  in  the 
systematic  treatises  on  surgery. 

We  also  wish  to  remark,  at  the  outset,  that  we  do  not  employ 
i>r.  Mac-  the  term  intermediary  hemorrhage  in  the  same  sense  that 
!-a°ttonaofpU"  Dr.  Macleod  does.  Speaking  of  hemorrhage,  he  says  : 
"  That  which  takes  place  after  twenty-four  hours  and  up 
to  the  tenth  day,  being  usually  due  to  sloughing,  resulting  directly 
from  the  injury,  should  always  have  the  term  'intermediary' 
applied  to  it."  l  Now,  it  seems  to  the  writer  preferable  to  limit 
the  use  of  the  term  "  intermediary  "  to  hemorrhage  occurring  in 

l  Vide  Notes  on  the  Surgery  of  the  Crimean  War,  p.  130.    Am.  Ed. 
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the  intermediary  period,  strictly  so  called,  because,  in  the  first 
place,  it  appears  to  be  more  philosophical  to  employ  it  in  that  way, 
and  because,  in  the  second  place,  such  hemorrhage,  according  to 
the  writer's  experience,  is  not  produced  by  sloughing,  but  by  ex- 
cited arterial  action.  Prof.  Hamilton  entertains  the  same  views  as 
the  writer  on  this  point. 

The  term  intermediary  hemorrhage,  as  already  stated,  embraces 
all  the  effusions  of  blood  from  wounds,  or  wounded  ves-  Definition  of 
sels,  which  take  place  during  the  intermediary  period,  term- 
that  is,  subsequent  to  the  occurrence  of  reaction,  or  at  the  end  of 
the  first  twenty-four  hours  after  the  injury  has  been  inflicted, 
and  prior  to  the  establishment  of  suppuration,  on  the  fifth  or  sixth 
day. 

Intermediary  hemorrhage  is,  in  most  cases  where  it  occurs,  ob- 
viously connected  with  increased  vascular  action,  and  the  Generaiiy 
increased  force  with  which  the  blood  is  driven  through  ^JS^n!* 
the  arteries,  that  obtains  during  the  period  of  reaction  c^areacYti?- 
and  inflammatory  irritation  which  follows  the  "  shock  "  lty> 
occasioned  by  the  infliction  of  severe  wounds,  especially  if  they 
are  accompanied  by  profuse  primary  hemorrhage,  and  precedes  the 
advent  of  suppuration.     As  the  intermediary  period  is   brief  in 
duration,  so  the  number  of  cases  of  intermediary  hem-  Infrequency 
orrhage  which  comes  to   the  surgeon's  notice  is  small  of- 
when  compared  with  the  number  of  cases  of  secondary  hemorrhage 
which  he  is  called  upon  to  treat. 

In  the  following  pages  will  be  found  an  account  of  four  cases  of 
intermediary  hemorrhage.     One    of  them   followed    an  Four  exam- 
amputation  of  the  thigh,  which  was  performed  through  ples" 
inflamed  tissues  ;  and  although  twelve  ligatures  were  applied  at  the 
operation  to  stanch  the  bleeding,  the  loss  of  contractile  power  on 
the  part  of  the  small  vessels  was  so  great  (paralysis),  that  hemor- 
rhage recurred  from  them  when  reaction  took  place.     The  loss  of 
power  in  these  small  vessels  to  contract  and  close  their  mouths 
was  occasioned  by  the  preexisting  inflammation  which  had  para- 
lyzed their  muscular  coat. 

In  another  case,  intermediary  hemorrhage  occurred  in  the 
stump  of  an  arm  which  had  been  amputated,  because  the  ligature 
slipped  off  from  the  brachial  artery.  It  appears  to  have  been  care- 
lessly applied  near  the  end  of  the  vessel,  and  also  not  tied  with 
sufficient  tightness.  In  consequence  of  this  inexcusable  negligence 
on  the  part  of  the  surgeon  who  performed  the  amputation,  the 
ligature  was  gradually  pushed  off  from  the  end  of  the  artery  by  its 
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pulsations,  after  reaction  took  place,  and  blood  flowed  from  the 
mouth  of  the  vessel  into  the  stump. 

In  the  remaining  two  cases  the  hemorrhage  likewise  occurred 
during  the  period  of  reaction  and  vascular  excitement,  and  appears 
to  have  been  occasioned  by  the  bursting  open  of  traumatic  orifices 
in  blood-vessels,  which  had  previously  been  imperfectly  plugged  up 
with  coagula,  said  reopening  of  these  orifices  being  produced 
directly  by  the  increased  force  of  the  arterial  action.  In  these 
two  cases  the  occluding  clots  appear  to  have  been  pushed  away  by 
the  exalted  force  of  the  current  of  blood  in  the  arteries. 

The  following  history  of  a  case  of  intermediary  hemorrhage  was 
Dr.  Leaie's  contributed  by  Dr.  Charles  A.  Leale,  late  Acting  Assist- 
case*  ant  Surgeon  U.  S.  Army. 

CASE  LIII.  Intermediary  Hemorrhage,  Parenchymatous  in  Character, 
following  Secondary  Amputation  of  Thigh  ;  Recovery.  —  George  R.  Max- 
well, Lieut.-Colonel  1st  Mich.  Cav. ;  age  22.  Wounded  at  Five  Forks, 
Va.,  by  conical  ball,  April  1st,  1865. 

The  ball  entered  opposite  head  of  fibula,  opening  the  left  knee-joint. 

When  admitted  he  was  very  anaemic ;  extensive  suppuration  had 
taken  place ;  the  pus  was  ^infiltrated  between  the  muscles  as  high  as 
the  apex  of  Scarpa's  triangle. 

The  joint  was  filled  with  pus,  and  the  leg  had  become  infiltrated  with 
serum.  His  general  condition  was  very  unfavorable ;  gave  him  cham- 
pagne and  beef-tea  every  hour. 

April  17.  —  No  change  in  his  condition.  D.  W.  Bliss,  Surgeon  U.  S. 
Vols.,  after  the  patient  had  been  placed  under  the  influence  of  ether, 
amputated  the  thigh  by  the  circular  operation,  at  middle  third  of  femur. 

The  knee-joint  was  then  found  to  be  filled  with  pus,  and  the  muscles 
had  been  separated  by  extensive  abscesses,  which  extended  to  Scarpa's 
triangle. 

The  stump  was  dressed  with  cold  water,  and  the  patient  was  placed 
in  bed,  and  took  tinct.  opii.  f.  sss,  sp.  vini  Gall.  f.  gj,  to  be  followed  by 
sul.  morph.  and  beef  ext.  every  two  hours. 

April  18.  — Although  twelve  ligatures  had  been  applied,  hemorrhage  has 
continued  to  take  place  (he  is  apparently  of  a  hemorrhagic  diathesis)  ;  has 
lost  altogether  about  eight  ounces  of  blood.  Applied  liq.  ferri  persidph. 
fortis  by  a  camel's-hair  brush  to  the  whole  of  the  surface  of  the  wound, 
which  had  been  left  open  and  exposed  to  the  air  for  about  fifteen 
minutes ;  this  styptic  entirely  checked  the  sanguineous  oozing. 

April  20.  —  The  granulations  have  become  healthy,  and  about  two 
drachms  of  pus  are  discharged  daily. 

April  30.  —  The  wounds  have  granulated  well,  and  the  stump  is  nearly 
closed. 
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June  23.  —  Removed  a  fragment  of  necrosed  femur,  of  conical  shape, 
and  about  four  inches  in  length. 

August  4.  —  Patient  left  for  home  —  stump  solid  and  in  good  con- 
dition. 

The  following  case  occurred  under  the  author's  observation :  — 

CASE  LIV.  Intermediary  Hemorrhage  from  Arm-stump  on  the  Fourth 
Day  after  Amputation,  the  Brachial  Artery  having  not  been  properly  secured 
by  Ligature ;  arrested  by  opening  Stump  and  tying  Artery  again ;  its 
Coats  were  healthy  ;  Death  Thirteen  Days  afterwards  from  Pyaemia.  — 
Private  John  P.  Fitzpatrick,  Co.  G,  52d  N.  Y.  Vols.,  aged  37,  sustained 
a  gunshot  fracture  of  his  left  humerus  in  the  battle  of  Spottsylvania  C. 
H.,  Va.,  May  18th,  1864,  in  consequence  of  which  his  arm  was  then 
amputated,  at  the  junction  of  its  middle  and  superior  third,  by  the 
double-flap  method. 

On  the  21st  he  was  admitted  to  the  Stan  ton  U.  S.  Army  General 
Hospital. 

On  the  22d,  twelve  hours  after  admission,  he  was  attacked  by  profuse 
arterial  hemorrhage  from  the  stump.  The  dressings  were  immediately 
removed,  the  flaps  opened,  whereupon  it  was  found  that  the  flow  of 
blood  proceeded  from  the  brachial  artery,  which  had  not  been  properly 
secured  by  ligature  in  the  first  instance,  or,  at  least,  the  ligature  had  slipped 
off  from  it.  The  artery  was  then  tied  again  upon  the  face  of  the  stump, 
by  Assistant  Surgeon  Geo.  A.  Mursick,  U.  S.  Vols.  Its  coats  appeared 
healthy.  He  lost  about  sixteen  ounces  of  blood. 

May  27.  —  The  stump  looked  well,  and  the  purulent  matter  dis- 
charged was  healthy. 

May  29  and  30.  —  He  had  pyaemic  chills  and  other  symptoms  of  the 
purulent  infection. 

June  4.  —  He  exhibited  symptoms  of  pyaemic  pneumonia,  and  died  the 
same  day. 

The  hemorrhage  did  not  return  after  the  last  operation,  that  is,  the 
one  performed  on  the  day  following  his  admission  to  hospital. 

CASE  LV.  Profuse  Intermediary  Hemorrhage  from  a  Gunshot  Wound 
involving  Face  and  Neck;  it  occurred  on  Fourth  Day  ;  Ligation  of  Right 
Primitive  Carotid  Artery  ;  the  Hemorrhage  recurred  ;  Ligation  of  Left  Ex- 
ternal Carotid;  Recovery.  —  Dr.  M.  Mahon,  Surgeon  Ohio  Vols.,  relates 
the  case  which  occurred  in  the  person  of  a  soldier,  aged  25,  wounded 
at  the  storming  of  Mission  Ridge,  Nov.  25.  Ball  entered  anterior  to 
left  angle  of  lower  jaw,  fracturing  that  bone,  making  a  ragged  opening 
nearly  one  inch  long,  passed  downwards  and  to  the  right  under  the 
tongue,  cutting  the  floor  of  the  mouth,  and  escaped  from  the  side  of  the 
neck  to  the  right  and  a  little  below  the  great  corner  of  the  hyoid  bone. 

November  29.  —  Evening.  Dr.  M.  was  hastily  called  to  this  patient 
12 
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on  account  of  hemorrhage.  The  distance  to  the  patient  was  about  one 
square.  Dr.  M.  found  him  bleeding  from  the  right  side,  the  blood 
rushing  from  his  mouth,  and  the  aperture  where  the  ball  escaped  from 
his  neck,  in  a  continuous  stream,  which  was  bright  arterial,  and  came, 
as  was  supposed,  from  the  sublingual  artery.  He  had  already  lost  be- 
tween three  and  four  pints  of  blood  (estimated). 

It  was  at  once  decided  to  ligate  the  common  carotid  of  the  right  side. 
The  patient  was  placed  in  a  semi-recumbent  position,  his  back  well  sup- 
ported by  a  nurse.  It  was  utterly  impossible  for  him  to  lie  down  ;  as  it 
was,  the  blood  flowed  into  his  mouth  with  such  rapidity  as  almost  to 
cause  strangulation.  The  administration  of  chloroform  could  not  be 
entertained.  The  vessel  was  tied  just  above  the  omo-hyoid  muscle.  All 
hemorrhage  immediately  ceased.  The  time  consumed  was  extremely 
short,  as  the  operation,  in  order  to  be  successful,  had  to  be  expeditiously 
performed.  During  the  operation  an  assistant  had  to  introduce  his 
finger  into  the  patient's  mouth  to  free  it  from  the  clots  of  blood  which 
interfered  with  respiration.  In  tightening  the  ligature,  Dr.  M.  watched 
the  patient's  face  to  see  if  any  effect  would  be  produced,  but  none  was 
visible  except  an  expression  of  relief  from  the  pain  incidental  to  the 
operation.  He  was  placed  upon  supporting  treatment  (nutrients  and 
stimulants). 

November  30.  —  No  return  of  hemorrhage  ;  had  rested  tolerably  well ; 
very  much  prostrated  ;  pulse  rapid  and  weak. 

December  1.  —  Slight  hemorrhage  occurred  from  wounds  on  left  side 
during  night,  controlled  by  liquor  ferri  persulphatis. 

December  2.  —  Hemorrhage  recurred  both  morning  and  evening. 

December  3. —  Last  night  about  12  M.,  hemorrhage  occurred  again 
with  considerable  force,  which  necessitated  the  ligation  of  the  left  ex- 
ternal carotid.  Afterwards  the  hemorrhage  did  not  return. 

December  4.  —  Patient  very  weak ;  pulse  one  hundred,  small  and 
feeble ;  appetite  poor,  cannot  partake  of  solid  food ;  has  to  subsist  on 
liquids,  beef-tea,  farina,  thin  gruel,  coffee,  tea,  and  whiskey-toddy.  Milk- 
punch  he  cannot  bear. 

December  6.  —  General  condition  somewhat  improved,  but  he  cannot 
sit  up  in  bed  without  causing  a  feeling  of  faintness  and  dizziness.  Pul- 
sation can  be  felt  on  supra-orbital  ridge  of  left  side,  but  more  distinctly 
on  right  side.  Face  blanched. 

December  9.  —  Doing  well ;  pulse  ninety,  tolerably  strong,  with  con- 
siderable volume ;  appetite  good.  Expresses  himself  as  doing  well. 

From  this  time  he  continued  to  improve.  The  ligature  from  the 
external  carotid  separated  December  11 ;  that  from  the  primitive,  the 
following  day. 

January  28,  1864.  —  This  man  left  Chattanooga  on  furlough  for  his 
home  in  Indiana,  to  all  appearance  as  well  as  ever,  except  the  incon- 
venience of  being  unable  to  masticate  his  food.1 

1  Vide  American  Journal  Medical  Science*,  July,  1864,  pp.  276-278. 
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CASE  LVI.  Intermediary  Hemorrhage  from  Deep  Palmar  Arch  fol- 
lowing Gunshot  Wound  of  Hand ;  it  began  on  the  Second  Day  ;  Ligation 
of  JBrachial  Artery ;  more  than  Four  Months  afterwards  the  Hand  was 
attacked  with  Sloughing  ;  then  Profuse  Secondary  Hemorrhage  occurred  ; 
it  was  controlled  by  Styptics  and  Pressure ;  reported  by  Dr.  James  M. 
Holloway.  —  Isaac  Herring,  private  53d  Regiment,  Co.  C  ;  occupation 
farmer ;  aged  24  years  ;  general  health  good  ;  wounded  at  the  battle  of 
Missionary  Ridge,  November  25,  1863.  Gunshot  wound  (minie)  of 
left  hand  ;  ball  entering  palmar  aspect  between  first  and  second  meta- 
carpal  bones,  near  their  carpal  extremities,  and  lodging  under  the  skin 
on  the  dorsum  near  the  ulnar  side  of  the  metacarpo-phalangeal  articula- 
tion of  the  thumb.  The  ball  was  extracted  shortly  after  receipt  of  in- 
jury. He  was  sent  to  the  rear  by  rail  on  the  28th,  arriving  at  the 
hospital  on  the  evening  of  the  29th.  His  wound  commenced  to  bleed 
on  the  morning  of  the  27th  at  the  field  infirmary,  and  continued  to 
bleed  at  intervals  throughout  the  trip ;  and  upon  arrival  at  the  hospital 
was  nearly  pulseless. 

Diagnosis.  —  Intermediary  hemorrhage  from  the  deep  palmar  arch. 

November  29.  —  The  brachial  artery  was  ligated  in  its  middle  third  by 
Dr.  H.,  and  the  wound  in  the  hand  was  cleansed  and  carefully  dressed. 
The  pulse  at  the  wrist  was  felt  beating  full  and  strong  eight  hours  after- 
wards. Extensive  inflammation  of  the  whole  hand  followed,  and  was 
treated  with  cold  applications.  The  hemorrhage  did  not  recur.  He  was 
transferred  to  another  post,  forty  miles  distant,  January  26,  1864.  At 
that  time  the  hand  and  fore-arm  were  still  somewhat  inflamed  ;  pain 
severe ;  a  deep-seated  palmar  abscess  formed,  and  was  opened ;  the 
wrist-joint  had  become  anchylosed.  He  suffered  from  a  mild  attack  of 
erysipelas,  extending  up  the  arm  and  over  the  face. 

April  9.  —  Being  possessed  of  a  powerful  constitution,  he  has  been 
able  to  endure  an  unreasonable  amount  of  suffering,  and,  at  present,  he 
is  walking  about  his  ward.  The  cicatrices  in  the  hand  have  recently 
commenced  to  ulcerate,  destroying  the  web  between  the  index  finger 
and  thumb.  His  appetite  is  good.  It  may  be  remarked  that  the  pain 
in  the  hand  has  been  at  times  so  severe  as  to  resist  all  means  employed 
for  its  mitigation,  even  the  endermic  application  of  large  doses  of 
morphia. 

April  16.  —  The  ulceration  continues ;  a  red  line  extends  along  the 
flexor  aspect  of  the  arm  ;  hand  oedematous ;  not  painful  upon  pressure  ; 
ordered  charcoal  and  cinchona  poultice  with  a  view  to  its  cleansing  and 
stimulant  effect.  Tension  and  long-standing  inflammation  of  the  tissues 
have  destroyed  their  vitality. 

April  20.  —  Ulceration  has  given  place  to  sloughing,  with  constitu- 
tional disturbance.  Surrounding  tissues  red,  swollen,  and  sensitive. 
Slight  arterial  hemorrhage  occurred  this  morning.  Countenance  anxious, 
and  pulse  irritable.  Ordered  nitric  acid  to  wound,  and  large  doses  of 
tinct  ferri  chlorid.  and  chlorate  of  potassa. 
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April  21. —  Neglected  to  take  iron  and  potassa  yesterday;  another 
slight  hemorrhage  this  morning  ;  cleaned  wound  of  slough  and  clots,  and 
dressed  with  charpie  steeped  in  turpentine  ;  it  seems  disposed  to  take  on 
healthy  action. 

April  24.  —  Hemorrhage  recurred  this  morning  at  daylight,  and  was 
profuse  ;  again  at  10  A.  M.  The  slough  has  extended  over  the  thumb,  and 
invaded  the  metacarpo-phalangeal  articulation.  Gleaned  the  wound,  and 
filled  it  with  persulphate  of  iron  in  powder.  Applied  a  light  retentive 
bandage,  and  elevated  the  hand.  Ordered  opium,  gr.  i.,  to  be  repeated 
as  often  as  necessary  to  secure  rest. 

April  29.  —  Healthy  action  has  returned,  and  the  wound  is  granulat- 
ing. The  persulphate  of  iron  has  formed  a  firm  plug,  and  is  being 
gradually  loosened  and  pushed  out. 

May  1.  —  No  more  hemorrhage;  wounds  in  good  condition,  and 
general  health  improving.1 

Concerning  intermediary  hemorrhage  Professor  Hamilton  ob- 
serves :  — 

"  Such  hemorrhages  are  easily  understood.  They  are  the  result  of 
Prof.  Hamii-  returning  circulation,  and  if  only  moderate,  and  if  proceeding 

toil's  obser-  '  .  . 

rations.  only  from  small  vessels,  they  will  demand  no  special  atten- 
tion. In  a  few  hours  more  the  steady  progress  of  the  inflammation  will 
entirely  put  an  end  to  such  slight  oozings  of  blood.  If,  however,  this 
bleeding  is  excessive,  or  if  it  proceeds  from  larger  vessels,  the  surgeon 
must  promptly  find  some  means  for  its  arrest.  It  may  be  that  the  limb 
is  in  a  depending  position,  or  a  bandage  may  be  maladjusted  and  pro- 
ducing ligation  ;  but  more  often  its  cause  will  be  found  in  the  fact  that 
the  surgeon  has  omitted  to  secure  some  considerable  artery ;  and  if 
change  of  position,  refrigerating  mixtures,  or  well-applied  pressure  do 
not  speedily  succeed  in  its  arrest,  no  time  should  be  lost  in  removing 
the  dressings,  wiping  away  the  clots,  and  securing  the  vessel  with  a  liga- 
ture. 

These  intermediary  hemorrhages  are  pretty  frequent  in  military  prac- 
Frequentin  tice,  and  do  not  receive  the  attention  they  demand.  If  it 

military  J       , 

practice.  were  not  that  surgeons  cannot  always  spare  the  time,  when 
the  number  of  wounded  is  very  great,  to  make  a  very  critical  search  for 
vessels  which  do  not  at  first  bleed,  we  would  say  that  such  bleedings 
implied  culpable  negligence  on  their  part ;  but,  however  this  may  be, 
the  omission  to  give  it  careful  and  prompt  attention  now,  can  only  be 
excused  on  the  ground  of  an  extraordinary  necessity.  Some  of  these 
Disastrous  patients,  left  to  themselves,  bleed  to  death  ;  but  it  more  often 
quences.  happens  that,  in  the  hope  of  arresting  the  bleeding  by  pres- 
sure alone,  or  by  cold  applications  perhaps,  the  surgeon  intrusts  the 
matter  to  an  attendant,  until  the  track  of  the  wound  and  the  adjacent 
structures  become  filled  with  coagula,  which  greatly  increase  the  diffi- 
i  Vide  American  Journal  Medical  Sciences,  Oct  1865,  pp.  341-342. 
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culty  of  subsequent  ligation  of  the  vessel ;  and  which  coagula,  if  the 
bleeding  finally  ceases,  become  depots  for  the  formation  of  pus,  thus 
greatly  retarding  the  final  cure.  In  the  case  of  amputations  made  on 
the  field,  the  same  observations  will  apply.  The  intermediary  hemor- 
rhages lift  the  flaps,  and  prevent  all  possibility  of  immediate  union.  It 
is  far  better  in  such  cases  to  reopen  the  wound,  remove  the  clots,  and 
tie  the  vessels  ;  although  it  may  be  somewhat  mortifying  to  the  surgeon 
who  made  the  original  dressing,  since  it  is  apt  to  be  construed  into  a 
reflection  upon  his  skill." 1 

In  addition  to  the  foregoing  judicious  observations  of  Professor 
Hamilton  concerning  the  surgical  treatment  required  by  Treatment 
the  intermediary  hemorrhage,  it  should  be  stated  that  in  tics. 
cases  like  No.  LIIL,  wherein  the  bleeding  was  parenchymatous 
in  character,  it  is  advisable  to  open  the  stump,  remove  the  coagula, 
and  either  paint  the  bleeding  surface  with  liquor  ferri  persulph., 
or  cover  it  over  with  lint  saturated  with  that  solution. 

In  Case  No.  LIV.  an  illy  applied  ligature  slipped  off  from  the 
end  of  the  brachial  artery,  and  allowed  intermediary  hem-  R*tying  the 

'  bleeding  ves- 

orrhage  to  take  place.     It  was  arrested  by  opening  the  »i. 
stump  and  reapplying  the  ligature,  after  which  the  bleeding  did  not 
return. 

In  Case  No.  LV.  a  gunshot  projectile  passed  through,  the  throat, 
from  side  to  side,  wounding  the  floor  of  the  mouth  and  Tying  the 
the  base  of  the  tongue.  Intermediary  hemorrhage  oc-  main  artery- 
curred  from  some  of  the  branches  of  the  lingual  artery,  as  it  was 
supposed.  It  was  controlled  by  tying  the  right  common  carotid 
artery.  Subsequently  it  recurred,  and  was  again  arrested  by  tying 
the  left  external  carotid  artery.  Afterwards  it  did  not  return. 

In  Case  No.  LVL,  a  gunshot  wound  involving  the  deep  palmar 
arch  was  followed  by  intermediary  hemorrhage,  which  was  per- 
manently arrested  by  ligation  of  the  brachial  artery. 

l  Vide  Hamilton's  Military  Surgery,  pp.  213,214.    New  York:  1865. 
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ON  SECONDAKY  HEMORRHAGE. 

Definition  of  the  Term.  — This  Accident  belongs  to  the  Secondary  Period  and  is  connected 
with  the  Process  of  Suppuration.  —  It  usually  occurs  between  the  Fifth  and  Twentieth 
Days ;  but  most  frequently  about  the  Fourteenth  Day.  —  Summary  of  Sixty-five  Cases 
of  Secondary  Hemorrhage.  —  In  Scorbutic  Subjects  Secondary  Bleeding  is  most  likely  to 
occur  on  the  Fifth,  Sixth,  and  Seventh  Days.  —  Causes  of  Secondary  Hemorrhage.  —  It 
may  be  produced  by  a  Considerable  Variety  of  Causes,  as  follows :  1st.  It  is  not  unfre- 
quently  produced  by  a  Contused  Wound  of  an  Artery.  —  An  Illustrative  Case  contributed 
by  Dr.  Benjamin  Woodward.  —  Gunshot  Wound  of  Face  and  Neck  with  Comminuted 
Fracture  of  Lower  Jaw  on  Right  Side;  very  Profuse  Hemorrhage  on  Seventh  Day  from 
Internal  Carotid  Artery  which  had  sloughed;  Ligation  of  Common  Carotid;  Bleeding 
permanently  arrested;  Death  on  Seventh  Day  afterwards  from  Meningitis  and  Softening 
of  the  Brain ;  Autopsy.  —  An  Important  Feature  of  this  Case  mentioned.  —  Another  Im- 
portant Feature  of  this  Case.  —  2d.  Secondary  Hemorrhage  is  sometimes  produced  by  the 
Separation  of  the  Slough,  which  not  unfrequently  surrounds  the  Track  of  Gunshot  Projec- 
tiles, in  the  Soft  Parts.  — An  Illustrative  Case.  —  Secondary  Hemorrhage  following  Gun- 
shot Wound  of  Thigh  (Flesh)  on  the  Eleventh  Day;  Ligation  of  Femoral  Artery  on  the 
Plan  of  Hunter;  Consecutive  Gangrene  and  Death  on  Eighteenth  Day  after  the  Wound 
was  inflicted.  —  3d.  Secondary  Hemorrhage  often  occurs  in  Consequence  of  the  Walls  of 
an  Artery  having  been  attacked  by  Sloughing  at  a  Place  where  they  were  not  primarily 
injured.  —  Sloughing  Ulceration  and  Sloughing  Phagedama.  —  Three  Cases  illustrating 
this  Form  of  Secondary  Hemorrhage  related.  —  Secondary  Hemorrhage  may  be  produced 
by  Simple  Ulceration.  —  An  Illustrative  Case  of  a  very  Interesting  and  Instructive  Char- 
acter.—  Gunshot  Wound  of  Ankle-joint  involving  the  Tibia  and  Astragalus;  Profuse 
Bleeding,  Arterial  in  its  Nature,  occurred  on  the  Eighty-fifth  (85th)  Day;  Amputation; 
Dissection  of  the  Amputated  Member  showed  that  the  Posterior  Tibial  Artery  had  been 
opened  by  the  Ulcerative  Process  from  Pressure  exerted  by  a  Piece  of  Broken  Bone; 
Death  on  the  Twentieth  Day  after  the  Operation  from  Exhaustion.  —  Another  Illustrative 
Case  in  which  the  Popliteal  Artery  was  opened  by  Ulceration  occasioned  by  a  Seques- 
trum. —  Two  Additional  Cases  related  in  which  Important  Arteries  were  opened  by  the 
Ulcerative  Process.  —  In  both,  the  Ulceration  of  the  Arterial  Tunics  appears  to  have 
resulted  from  a  Depraved  Condition  of  the  General  Health.  —  5th.  Secondary  Hemorrhage 
is  not  unfrequently  produced  by  the  Non-union  or  Non-healing  of  Arteries  when  they  are 
tied.  —  Case  of  Saxon  referred  to.  —  6th.  Secondary  Hemorrhage  is  sometimes  occasioned 
by  the  Liquefaction  or  the  Giving  Way  of  the  Adhesive  Material  with  which  an  Arterial 
Wound  has  been  closed.  —  An  Illustrative  Case.  —  Secondary  Hemorrhage  from  a  Gun- 
shot Wound  of  Leg  severing  the  Peroneal  Artery,  with  Fracture  of  the  Fibula,  occurring 
on  the  Fourteenth  Day;  Amputation;  the  Peroneal  Artery  the  Source  of  the  Bleeding; 
the  Occluding  Plug  of  Coagulum  and  Fibrine  had  softened  and  yielded  to  the  Impulse 
of  the  Blood.  —  7th.  Secondary  Hemorrhage  often  occurs  in  Connection  with  Traumatic 
Aneurism.  —  An  Illustrative  Case.  —  Gunshot  Wound  of  Axillary  Artery;  Diffused 
Traumatic  Aneurism ;  Secondary  Hemorrhage  on  Tenth  Day ;  Deligation  of  the  Subcla- 
vian ;  Hemorrhage  recurred  three  Days  afterwards ;  Consecutive  Gangrene ;  Death ;  Au- 
topsy. —  8th.  Secondary  Hemorrhage  is  not  unfrequently  produced  by  Imperfect  Closure 
of  Breaches  in  Wounded  Arteries.  At  first  the  Bleeding  is  arrested  spontaneously,  but 
afterwards  the  Adhesive  Process  fails  to  close  the  Traumatic  Orifice  permanently,  either 
because  the  Wounded  Vessel  is  imprisoned  in  some  Bony  Canal,  which  holds  't  open  at 
the  Place  of  Injury,  or  because  it  is  situated  in  some  Part  whose  Mobility  is  so  great  as  to 
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obstruct  the  Healing  Process  in  the  Arterial  Wound.  — Two  Illustrative  Cases  related. — 
9th.  Secondary  Hemorrhage  not  unfrequently  occurs  from  the  Distal  Orifice  of  Wounded 
Arteries.  — Two  Cases  referred  to. —  10th.  Scurvy  promotes  the  Occurrence  of  Secondary 
Hemorrhage. — An  Illustrative  Case . contributed  by  Dr.  W.  Clendenin.  —  Scorbutus; 
Gunshot  Wound,  involving  Brachial  Artery;  Secondary  Hemorrhage  on  the  Sixth  Day 
arrested  by Ligation  of  Artery  at  Place  of  Injury,  both  Proximal  and  Distal;  Reference 
also  made  to  Thirteen  Additional  Cases  of  Scorbutic  Hemorrhage.  —  Dr.  Clendenin's  Con- 
tribution continued.  —  His  Experience  concerning  Scorbutic  Hemorrhage  from  the  Radial 
and  Ulnar  Arteries. — Also  from  the  Posterior  Tibial  Artery.  —  Dr.  John  Wilson's  Re- 
marks on  the  Causes  of  Secondary  Hemorrhage.  — Depravation  of  the  Blood  the  Prolific 
Source  of  this  Form  of  Bleeding.  —  llth.  Secondary  Hemorrhage  is  sometimes  induced 
by  the  Injuries  attendant  on  the  Transportation  of  the  Wounded.  —  A  Case  related  by 
Guthrie.  —  12th.  The  Occurrence  of  Secondary  Hemorrhage  is  promoted  by  the  Operation 
of  Moral  Causes  of  a  Depressing  Nature.  —  Some  Interesting  Notes  on  this  Subject.  — 
On  the  Influence  of  Atheroma  and  Ossification  of  Arteries  in  producing  Secondary  Hem- 
orrhage. —  Mr.  Paget's  Remarks  on  this  Subject.  —  When  Secondary  Bleeding  occurs 
from  an  Artery  wounded  or  tied  in  the  Continuity  of  a  Limb,  the  Distal  Orifice  is  more 
frequently  the  Source  of  the  Hemorrhage  than  the  Proximal.  —  Secondary  Hemorrhage, 
in  whatever  Way  produced,  generally  implies  some  Defect  in  the  Healing  Process.  —  On 
the  Prophylactic  Treatment  of  Secondary  Hemorrhage. 

BY  the  term  secondary  hemorrhage  we  designate  all  bleedings 
from  wounded  arteries  which  occur  subsequent  to  the  Definition  of 
establishment  of  suppuration,  that  is,  subsequent  to  the   thetcrm- 
fifth  or  sixth  day  after  the  infliction  of  the  wound,  and  all  losses  of 
blood  occasioned  by  the  spontaneous  rupture  or  opening  of  the  sac  in 
cases  of  traumatic  aneurism.     This  accident  belongs  to  the  second- 
ary period,  strictly  so  called,  and  is  apparently  connected  Connectcd 
with  the  process  of  suppuration,  especially  the  unhealthy  ^^upp^8 
forms  thereof.     It  may  occur  during  any  part  of  the  sec-  tion- 
ondary  period ;  but,  according  to  the  statement  of  surgical  writers, 

it  is  more  liable  to  happen  between  the  fifth  and  twentieth  Between  the 

i  -111  T   i  15th  Rnd 

days,  and  especially  so  about  the  fourteenth  day.  20thdayg. 

But  this  statement  does  not  exactly  accord  with  the  results  of 
the  writer's  observations  and  researches.  For  example,  in  the 
pages  of  this  essay,  sixty-five  cases  of  secondary  hemor-  summary  of 
rhage,  all  of  which  occurred  in  the  late  war  in  this  coun-  ^ ca8*8' 
try,  are  either  related  more  or  less  fully,  or  distinctly  referred  to. 
Of  these  65  cases  of  secondary  hemorrhage,  5  occurred  on  the 
fifth  day,  7  on  the  sixth,  8  on  the  seventh,  3  on  the  eighth,  2  on 
the  ninth,  3  on  the  tenth,  1  on  the  eleventh,  3  on  the  twelfth,  5  on 
the  thirteenth,  5  on  the  fourteenth,  2  on  the  fifteenth,  3  on  the  six- 
teenth, 1  on  the  seventeenth,  2  on  the  eighteenth,  2  on  the  nineteenth, 
1  on  the  twentieth,  2  on  the  twenty-second,  3  on  the  twenty-third,  1 
on  the  twenty-seventh,  1  on  the  twenty-eighth,  1  on  the  thirty-first, 
1  on  the  forty-first,  1  on  the  forty-second,  1  on  the  sixty-ninth,  and 
1  on  the  eighty-fifth  day.  Total,  65  cases. 

It  should  be  stated,  however,  that  of  the  20  cases,  in  aggregate, 
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of  secondary  hemorrhage,  which  occurred  on  the  fifth,  sixth,  and 
in  scorbutic  seventh  days,  11,  or  somewhat  more  than  one  half  of 
Istnteth.Md  them,  had  a  scorbutic  character  or  origin.  This  fact 
7th  days.  should  be  borne  in  mind  while  using  the  foregoing  table 
for  purposes  of  comparison,  because  it  appears  that  secondary  hem- 
orrhages occurring  in  scorbutic  subjects  are  much  more  liable  to 
happen  on  the  days  above  mentioned,  than  at  a  later  period. 

Causes  of  Secondary  Hemorrhage.  —  This  form  of  after-bleeding, 
Variety  of  when  we  come  to  investigate  its  clinical  history,  is  found 
causes.  to  fa  fae  prociuct  Or  result  of  a  considerable  variety  of 
proximate  physical  agencies.  An  analysis  of  the  cases  narrated  in 
these  pages  shows,  in  the  first  place,  that  secondary  hemorrhage  is 
By  contused  not  unfrequently  produced  by  a  contused  wound  of  the 

wound  ofar-  .,  T  ,  IIIT- 

tery.  coats  oj  an  artery.      In  such  cases  the  bleeding  is  re- 

strained until  the  bruised  portion  of  the  arterial  tunics,  which  be- 
comes a  slough,  is  separated  from  the  sound  portion,  when  the  blood 
immediately  begins  to  flow.  For  example,  we  have  already  seen, 
in  the  history  of  Case  No.  II.,  that  the  posterior  tibial  artery  was 
contused  by  a  bullet,  and,  the  slough  separating,  secondary  hem- 
orrhage occurred  on  the  eighth  day.  We  have  also  seen  in  Case 
No.  III.  secondary  bleeding  take  place  on  the  sixteenth  day,  from 
a  posterior  tibial  artery  whose  walls  had  been  bruised  by  a  gunshot 
projectile. 

And  in  the  following  case,  which  was  contributed  by  Dr.  Ben- 
niustrative     jamin  Woodward,  secondary  hemorrhage  from  the  in- 
ternal carotid  artery  occurred  on  the  seventh  day,  from 
the  separation  of  a  slough  that  was  occasioned,  in  all  probability, 
by  a  contused  wound  of  its  walls. 

CASE  LVII.  Gunshot  Wound  of  Face  and  Neck,  with  Compound  Com- 
minuted Fracture  of  Lower  Jaw  on  Right  Side  ;  very  Profuse  Secondary 
Hemorrhage  on  Seventh  Day,  from  Internal  Carotid  Artery,  which  had 
sloughed ;  Convulsions  ;  Ligation  of  Common  Carotid  Artery ;  Bleeding 
arrested  permanently ;  Death  on  Seventh  Day  afterwards,  from  Menin- 
gitis and  Softening  of  the  Brain  ;  Autopsy  ;  contributed  by  Dr.  Benjamin 
Woodward,  late  Surg.  22d  Ind.  Vols.  —  Percival  B.  Messenger,  Ser- 
geant Co.  A,  lllth  Penn.  Vols.,  wounded  at  Lookout  Mountain,  Nov. 
25,  1863.  Admitted  to  General  Hospital,  Tullahoma,  Tenn.,  on  the 
27th  of  Nov.,  1863,  for  gunshot.  Comminuted  fracture  of  the  lower 
jaw  on  right  side.  Ball  passed  in  at  right  angle  of  the  mouth,  and 
ranging  back,  shattering  the  jaw,  made  its  exit  through  the  neck,  by  the 
side  of  the  second  cervical  vertebra.  Great  swelling  of  the  parts ;  so 
much  so  that  no  efforts  could  be  made  to  remove  the  broken  bones. 
Water  dressings  were  applied,  and  an  opiate  administered. 
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December  2.  —  Wound  discharging  freely  ;  no  hemorrhage  ;  at  noon 
he  fed  himself  with  soup.  About  1  p.  M.  I  was  called  to  him :  "  he  was 
bleeding ;  "  found  that  the  internal  carotid  artery  on  right  side  had 
sloughed;  four  quarts  of  blood,  by  measure,  were  collected  in  a  tin 
basin.  Convulsions  came  on.  I  pressed  lint  soaked  with  liquor  ferri 
persulph.  into  the  wound  by  the  mouth,  and  also  through  the  back  of  the 
neck,  and,  holding  it  there,  directed  my  assistant  surgeon,  Dr.  Pierce, 
of  the  150th  New  York  Vols.,  to  cut  down  and  ligate  the  trunk  of  the 
common  carotid  artery.  The  convulsions  were  so  severe  that  the  oper- 
ation was  extremely  difficult,  but  it  succeeded.  The  blood  ceased  to 
flow,  but  the  lint  was  left  in  situ.  Pulse  at  wrist  imperceptible ;  breath- 
ing, gasping.  He  was  wrapped  in  hot  blankets  and  left  on  the  operat- 
ing table  for  four  hours.  Teaspoonful  doses  of  extract  of  beef  and 
brandy,  in  equal  parts,  were  given,  as  soon  as  he  could  swallow.  9  p.  M., 
pulse  perceptible,  but  extremely  weak ;  removed  him  to  his  bed.  11 
p.  M.,  pulse  1 60 ;  extreme  "  vigilance  ;  "  gave  him  one  quarter  grain  of 
morphia  every  four  hours  till  he  slept. 

December  3.  —  7  A.  M.,  has  slept  a  little.  Pulse  140.  10  A.  M.,  re- 
moved the  lint,  and  cleared  the  mouth  ;  no  return  of  hemorrhage.  Bow- 
els moved,  and  he  has  urinated.  8  P.  M.,  has  slept  four  hours ;  gave  wine 
3ij  and  extract  beef  5ij  every  two  hours. 

December  4.  —  8  A.  M.,  has  slept  well ;  pulse  120,  growing  fuller.  No 
hemorrhage ;  wound  in  neck  suppurating  well ;  sits  raised  in  bed  ;  takes 
nourishment  freely,  but  is  extremely  weak ;  no  cerebral  symptoms ; 
bowels  moved  well.  2  p.  M.,  pulse  110  ;  he  has  dictated  a  letter  to  his 
wife. 

December  5.  —  8  P.  M.,  doing  well ;  pulse  98  and  growing  full ;  head 
feels  clear;  bowels  have  moved  to-day;  he  wants  oysters,  which  are 
given  him  freely. 

December  8.  —  There  has  been  no  change  till  last  night.  His  pulse 
now  at  10  A.  M.,  is  120,  and  very  soft.  Evidence  of  cerebral  symptoms 
show  themselves  by  hebetude  and  listlessness.  Breathing  very  feeble. 
There  is  slight  but  perceptible  divergence  of  the  right  eye.  His  appe- 
tite, which  has  been  good,  is  failing.  I  think  we  have  softening  of  the 
brain.  5  P.  M.,  same  day  ;  great  hebetude ;  can  hardly  be  roused  ;  pulse 
120,  very  soft  and  feeble.  8  p.  M.,  coma  and  complete  paralysis  of  the 
left  side. 

December  9.  —  He  died  at  1  A.  M. 

Autopsy.  —  Brain.  —  Right  hemisphere  seemed  to  be  more  pallid  than 
the  left  one.  Every  portion  covered  with  lymph,  and  there  is  some 
serum  under  the  arachnoid.  Dissecting  out  the  carotid  artery,  from  in- 
nominata  to  base  of  skull,  we  found  that  the  internal  carotid  had  sloughed 
for  a  space  half  an  inch  in  length,  and  embracing  about  half  the  circum- 
ference of  the  vessel.  At  the  place  of  ligation  a  firm  clot  was  found 
extending  half  an  inch  below,  and  one  and  three  fourths  inches  above 
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the  ligature.  The  internal  carotid  artery  was  completely  occluded  by  a 
firm  fibrinous  clot  as  far  as  the  entrance  of  the  skull  above,  and  half  an 
inch  below  the  slough,  so  that  in  no  event  could  hemorrhage  have  again 
taken  place.  The  jaw  was  a  mass  of  putrilage,  and  pus  had  followed 
down  the  sheath  of  the  artery,  bathing  all  the  parts  for  a  full  inch  below 
ligation  and  dissecting  out  the  artery  and  nerve. 

The  artery  was  preserved  as  a  wet  specimen,  and  sent  with  the  his- 
tory of  the  case  and  the  autopsy  to  the  Surgeon-general  for  the  Army 
Medical  Museum. 

Comments.  —  An  important  feature  of  the  foregoing  case,  in  a 
important  practical  point  of  view,  was  that  the  plugging  up  of  the 

features  of 

wound  and  the  employment  of  local  pressure  retarded  the 


case. 


flow  of  blood  until  a  ligature  could  be  applied  to  the  common  caro- 
tid artery,  although  the  hemorrhage  was  so  profuse  that  four  quarts 
of  blood,  by  measure,  were  collected  in  a  vessel,  and  convulsive 
movements  were  induced  by  the  loss  of  blood. 

Another  important  feature  of  the  case  was  that  the  bleeding, 
which  was  arrested  by  ligation  of  the  common  carotid  artery,  did 
not  recur ;  and  at  the  autopsy  it  was  found  that  the  internal  car- 
otid at  the  place  of  injury,  as  well  as  the  common  carotid  artery  at 
the  place  of  ligation,  was  undergoing  the  process  of  obliteration. 
The  patient  died,  not  of  hemorrhage,  but  of  meningitis  and  soften- 
ing of  the  brain. 

In  the  second  place,  secondary  hemorrhage  is  sometimes  pro- 
«onSeofara~  duced  by  the  separation  of  the  slough,  which  not  unfre- 
tra"kh  ln  th*  quently  surrounds  the  track  made  by  gunshot  projectiles, 
in  the  soft  parts  of  the  body  ;  and  the  following  instance  of  second- 
ary bleeding  from  a  flesh  wound  of  the  thigh,  inflicted  by  a  minie 
ball,  appears  to  belong  to  that  category. 

CASK  LVIII.  —  Secondary  Hemorrhage  following  Gunshot  Wound  of 
Thigh  (Flesh)  on  Eleventh  Day  ;  Ligation  of  Femoral  Artery  on  the  Plan 
of  Hunter  ;  Consecutive  Gangrene  and  Death  on  the  Eighteenth  Day  after 
the  Wound  was  inflicted ;  reported  by  Dr.  Edward  Batwell,  Surgeon  in 
charge  of  Hospital,  Second  Division,  Fourteenth  Army  Corps.  —  Ser- 
geant G.,  16th  111.  Vet.  Vol.  Infantry,  received  a  minie  ball  through 
the  left  thigh,  about  three  and  a  half  inches  above  the  knee-joint,  graz- 
ing the  femur,  but  not  injuring  it.  Everything  progressed  favorably 
towards  convalescence,  and  on  the  tenth  day  the  slough  separated.  On 
the  eleventh  I  was  hastily  summoned  by  the  surgeon  in  charge  of  the 
ward,  who  reported  that  considerable  hemorrhage  had  taken  place.  On 
examination  I  found  he  had  lost  about  eight  or  ten  ounces  of  blood,  but 
that  it  had  now  entirely  ceased.  A  tourniquet  was  applied  loosely  over 
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the  artery,  and  directions  given  to  an  intelligent  nurse  to  tighten  it  on 
the  least  indication  of  bleeding ;  toward  evening  some  oozing  took  place, 
but  the  application  of  persulphate  of  iron  quickly  controlled  it.  On  the 
afternoon  of  the  twelfth  day,  another  gush  of  blood  took  place,  in  which 
about  five  or  six  ounces  of  blood  were  lost.  The  tourniquet  was  applied 
so  as  to  control  the  bleeding,  but  not  to  arrest  the  circulation  entirely. 
Next  afternoon  another  gush  of  about  four  ounces  of  blood  indicated 
that  the  operation  of  ligating  the  femoral  artery  could  no  longer  be  de- 
layed. Accordingly,  I  cut  down  upon  and  tied  that  vessel  in  the  middle 
of  its  course,  enveloping  the  limb  in  flannel,  and  using  every  available 
means  to  keep  up  the  temperature  of  the  leg.  He  seemed  very  com- 
fortable for  about  thirty-six  hours,  when,  notwithstanding  all  the  efforts 
used,  the  temperature  fell,  and  ere  twelve  hours  it  became  evident  that 
mortification  must  ensue.  During  this  time  he  was  using  brandy-punch ; 
beef-tea,  and  everything  that  would  tend  to  nourish  and  support  his  sys- 
tem, was  freely  administered ;  but  he  gradually  sunk  into  a  comatose 
condition,  and  died  on  the  eighteenth  day  after  the  reception  of  the 
injury.  Some  may  think  that  the  operation  was  employed  at  too  late  a 
period ;  but  the  loss  of  twenty  ounces  of  blood  was  not  sufficient  reason  to 
interfere,  as  the  bleeding  was  not  constant,  and  the  nervous  condition 
of  the  patient  made  it  advisable  to  defer  any  serious  operation.  Second- 
ary amputation  would  not  have  produced  any  good  effect,  as  the  mor- 
tification spread  too  rapidly,  even  beyond  the  point  of  operation ;  besides, 
secondary  amputation  is  "  played  out "  in  this  army. l 

It  is  probable,  however,  that  in  the  cases  belonging  to  this  cat- 
egory the  vessel  or  vessels  from  which  the  after-bleeding  springs 
have  sustained  some  injury  directly  from  the  projectile,  and  that 
the  healing  process  has  been  too  feeble  to  repair  the  bruise  or 
breach  in  the  walls  of  the  wounded  vessels. 

In  the  third  place,  secondary  hemorrhage  is  not  unfrequently 
developed  in  consequence  of  the  extension  of  the  slough-  By  extension 

7,7  .  ,  .  of  the 

ing  process,  ^n  unhealthy  constitutions,  from  the  tissues  siough. 
situated  exterior  to  an  artery,  to  the  coats  of  the  artery  itself  when 
they  were  not  primarily  injured.     The  bleeding  in  such  instances 
occurs  on  the  separation  or  the  breaking  down  of  the  slough.     The 
next  three  cases,  wherein  secondary  hemorrhage  occurred  Three  Ulug. 
from  the  posterior  tibial,  subclavian,  and  brachial  arteries  tratlvecases' 
respectively,  are  here  introduced  in  confirmation  of  the  views  ex- 
pressed in  this  paragraph.      We  may  also  state  that  this  form  of 
after-bleeding  is  not  unfrequently  met  with  in  parts  that  are  in- 
volved in,  and  undergoing  destruction  by  hospital  gangrene,  and 

*  Vide  Med.  and  Surg.  Reporter,  January  28, 1865,  pp.  254,  255. 
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some  of  the  most  striking  instances  of  it  ever  witnessed  by  the 
surgeon,  have  occurred  during  the  progress  of  that  affection.  In 
the  cases  belonging  to  this  category  the  bleeding  occurs  from  a 
part  of  the  vessel  where  the  walls  have  not  been  primarily  injured 
by  the  projectile.  The  solution  of  continuity  is  specially  due  to 
a  morbid  process  of  a  destructive  character.  This  process  is  much 
sloughing  more  rapid  in  its  progress  than  simple  ulceration.  It  is 

ulceration  11  n     t      i         i  •  i  •        •        i       i 

and  siough-    usually  called  sloughing  ulceration  in  the  less  severe,  and 

ing  phage-          ,         r .  ,  ,  .       ., 

daena.           sloughing  phagedcena  in  the  worst  instances. 

CASE  LIX.  —  Secondary  Hemorrhage  from  Posterior  Tibial  Artery 
following  Gunshot  Wound  with  fracture  of  Leg,  in  Upper  Third,  on  Thir- 
teenth Day  ;  Deligation  of  Vessel  at  Heeding  Point,  both  above  and.  below  ; 
in  Three  Days  the  Hemorrhage  recurred  profusely  ;  tied  the  Femoral  Artery 
under  the  Sartorim  Muscle  ;  on  the  Following  Day  the  Hemorrhage  again 
returned  ;  amputated  the  Limb  ;  Death  ;  case  reported  by  Dr.  James  M. 
Holloway.  —  N.  Parker,  Corporal  51st  Regt,  Co.  "  B":  occupation  far- 
mer ;  aged  forty  years ;  general  health  good ;  wounded  at  Drury's 
Bluff,  May  16,  1864.  Gunshot  wound  of  left  leg,  ball  entering  to  the 
inner  side  of  tubercle  of  tibia,  and,  passing  through  that  bone,  made  its 
exit  through  calf  at  a  point  two  and  a  half  inches  below  the  wound  of 
entrance.  He  was  in  the  act  of  stepping  forward  on  the  limb.  I  saw 
the  patient  for  the  first  time  on  May  23d.  He  had  experienced  no  un- 
toward symptom  since  receipt  of  injury ;  wound  of  exit  nearly  closed  by 
granulation ;  that  of  entrance  not  discharging,  and  showing  no  disposi- 
tion to  fill  up.  Treatment,  cold  water  dressings  and  rest  in  recumbent 
posture. 

May  28. —  Slight  hemorrhage  from  wound  of  entrance  last  night;  pa- 
tient states  that  the  blood  was  black,  inducing  the  belief  that  it  came 
from  cancellous  structure  of  the  bone. 

May  20.  —  Bled  again  more  profusely  last  night ;  decidedly  arterial ; 
again  at  daylight  this  morning  ;  and  again  at  9  A.  M.,  after  a  severe  rigor. 
Diagnosis :  Secondary  hemorrhage  from  the  posterior  tibial  in  its  upper 
third,  occuring  on  the  thirteenth  day  after  injury.  The  artery  was  then 
ligated  above  and  below  the  bleeding  point.  The  lateral  operation,  as  de- 
scribed by  Druitt,  was  employed ;  there  was  much  delay  in  securing  the 
vessel,  occasioned  by  its  great  depth  and  the  sloughing  condition  of  the 
surrounding  tissues ;  the  incisions  were  necessarily  extensive ;  shock 
from  operation  great ;  wound  of  exit  in  tibia  stellated,  and  spicula  of 
bone  protruded.  Cleansed  the  wound,  approximated  its  edges,  and 
applied  a  roller  bandage. 

May  30.  —  Passed  a  sleepless  night ;  reacting  slowly ;  suffers  from 
strangury,  which  was  relieved  by  warm  stupes  and  enemata ;  limb 
below  knee  warmer  than  before  ligature;  temperature  still  less  than 
normal ;  applied  sand-bags ;  administered  three  grains  of  quinia  every 
two  hours,  to  ward  off  chill ;  nutritious  diet  and  stimulants. 
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May  81.  —  Experienced  another  chill  at  half  past  eight  A.  M.  ;  reacted 
without  much  fever ;  pulse  depressed,  but  regular ;  complains  of  severe 
pain  in  limb ;  discharge  from  wound  thin,  dark,  and  very  offensive  5 
dressed  with  turpentine ;  prescribed  quinia  in  sedative  doses ;  stimu- 
lants and  anodynes. 

June  1. —  Seized  with  another  chill  at  11  A.  M. ;  hemorrhage  recurred, 
very  profuse  and  exhausting  ;  supposed  to  be  from  extension  of  slough. 
At  12  M.  the  femoral  artery  was  ligated  as  it  passes  under  the  sartorius 
muscle;  limb  very  much  reduced  in  temperature  compared  with  the 
other ;  cleansed  wound  and  applied  flannel  roller  from  toes  upward,  and 
dressed  with  Labarraque's  solution ;  suffers  severe  pain  throughout  the 
entire  limb.  Continue  constitutional  treatment. 

June  2.  —  Half  past  five  A.  M.  Slept  at  intervals  during  night ;  dis- 
charge from  wound  thin,  unhealthy  pus,  mixed  with  decomposed  blood ; 
very  offensive  ;  lips  of  wound  sloughing.  12  M.  Hemorrhage  recurred. 
At  earnest  request  of  patient,  the  thigh  was  amputated  in  its  lower  third. 
The  main  arterial  trunk  required  ligature.  He  failed  to  react  from  the 
shock  of  operation,  and  died  the  same  evening  at  4  o'clock.  He  re- 
tained his  intelligence  until  about  one  hour  before  death,  and  after  the 
last  hemorrhage  insisted  upon  the  amputation,  otherwise  I  should  have 
declined  doing  it.  Examination  of  the  amputated  member  showed  an 
extensive  slough,  involving  the  artery  above  and  below  the  ligatures,  and 
the  surrounding  tissues.1 

Comments.  —  In  this  case  of  secondary  hemorrhage  from  the 
posterior  tibial  artery,  the  procedure  advocated  by  Guthrie  was 
adopted  in  the  first  instance,  and  the  vessel  was  tied  both  above 
and  below  the  bleeding  orifice.  It  failed  to  permanently  arrest 
the  bleeding  because  the  sloughing  process  extended  to  the  artery 
both  above  and  below  the  points  where  the  ligatures  were  applied. 
With  regard  to  the  secondary  hemorrhage  itself,  for  the  suppression 
of  which  the  ligatures  were  applied  to  the  posterior  tibial  artery, 
it  should  be  stated  that  it  was  probably  occasioned  at  the  outset  by 
the  extension  of  the  sloughing  process  from  the  surrounding  tissues 
to  the  walls  of  the  vessel  itself.  Then  on  the  separation  or  detach- 
ment of  the  dead  and  disorganized  portion  of  the  coats  of  the  artery 
a  gush  of  blood  usually  takes  place,  and  secondary  hemorrhage 
is  fully  inaugurated.  In  some  cases,  however,  the  after-bleeding 
commences  with  the  escape  of  only  a  small  quantity  of  blood,  as  it 
did  in  the  instance  now  under  consideration.  But  this  premonitory 
hemorrhage  is  almost  always  followed,  in  a  short  time,  by  a  pro- 
fuse flow  of  blood,  which  may  destroy  the  patient's  life  on  the  spot, 
or,  as  more  frequently  happens,  it  may  recur  again  and  again, 

1  Vide  American  Journal  Medical  Sciences,  Oct.  1865,  p.  344. 
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until  the  sufferer  dies,  exhausted  from  the  loss  of  blood,  unless, 
perchance,  efficient  surgical  assistance  is  obtained. 

CASE  LX.  Secondary  Hemorrhage  from  Subclavian  Artery,  following 
Gunshot  Wound,  and  occurring  Twenty-two  Days  after  its  Infliction  ;  Deli" 
gation  of  Proximal  End  of  Bleeding  Vessel;  Hemorrhage  recurred  and 
Patient  died  Twelve  Days  afterwards  ;  Autopsy ;  Subclavian  and  First 
Part  of  Axillary  Arteries  sloughing  ;  case  reported  by  Dr.  James  M. 
Holloway.  (Special  notes  of  this  case  were  recorded  by  Dr.  E.  M.  Sea- 
brook,  who  performed  the  operation,  and  continued  in  charge  of  patient 
afterwards.  I  can  only  give  the  prominent  facts.)  —  E.  F.,  soldier ; 
aged  about  twenty-five  years;  general  health  good;  wounded  June 
2d,  1864.  Gunshot  wound  through  left  shoulder,  ball  entering  in  front 
and  traversing  the  subclavian  triangle.  Profuse  hemorrhage  suddenly 
occurred  on  the  evening  of  the  24th  of  June,  twenty-two  days  after  re- 
ceipt of  injury.  The  wounds  had  almost  closed  externally.  Diagnosis : 
Indeterminate  hemorrhage  from  the  subclavian  artery.  The  anterior 
wound  was  enlarged,  and  a  ligature  thrown  around  the  artery  above  the 
bleeding  point ;  operation  performed  by  candle-light ;  the  sense  of  touch 
was  of  great  assistance  in  finding  and  securing  the  vessel ;  shock  follow- 
ing the  operation,  which  was  tedious  and  attended  with  considerable 
loss  of  blood,  very  great.  Another  slight  hemorrhage  occurred  a  few 
days  later,  which  proceeded  from  the  transversalis  colli ;  it  was  tied. 

July  6.  —  Patient  died  to-day  after  another  hemorrhage.  Autopsy 
(made  by  myself)  :  the  surrounding  tissues  were  completely  disorgan- 
ized ;  the  first  rib  was  fractured ;  the  subclavian  artery  had  sloughed 
throughout  its  entire  extent,  and  the  Jirst  part  of  the  axillary  was  invaded. 

The  first  hemorrhage  was  evidently  the  result  of  ulceration  of  the 
coats  of  the  vessel,  for  the  parts  were  not  in  a  sloughing  condition  at  the 
time  the  ligature  was  applied.  The  operation  was  followed  by  great 
depression  of  the  vital  energies,  a  natural  consequence  of  the  loss  of 
blood  and  the  protracted  use  of  chloroform  during  the  delay  in  finding 
and  securing  the  bleeding  vessel.1 

The  following  case  was  contributed  by  Geo.  M.  Wilson,  Acting 
Assistant  Surgeon,  Field  Hospital  of  Fifteenth  Army  Corps :  — 

CASE  LXI.  Gunshot  Wound  of  the  Elbow ;  Secondary  Hemorrhage 
on  Sixth  Day  ;  Amputation  ;  Recovery.  —  Jesse  L.  Adkins,  Corporal  Co. 
H,  6th  Ind.  Vols.,  wounded  at  the  battle  of  Kenesaw  Mt.,  Ga.,  June 
27th,  1864.  Ball  entered  the  anterior  aspect  of  the  right  fore-arm  about 
the  elbow,  emerged  posteriorly  two  inches  below  the  joint  Admitted 
to  the  hospital  June  30.  Seemed  much  depressed.  Arm  swollen,  and 
dressed  with  flaxseed  poultice.  Cold  dressing  and  bandage  from  wrist 
to  axilla  were  applied. 

July  2.  —  Swelling  diminished ;  patient  much  better. 

1  Vide  American  Journal  Medical  Sciences,  Oct.  1865,  p.  345. 
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July  3.  —  Hemorrhage  took  place  from  the  brachial  artery  (patient  lying 
still  at  the  time),  causing  loss  of  considerable  blood.  Surgeon  Goslin, 
48th  111.,  immediately  amputated  the  arm  —  circular  method  —  taking 
off  four  inches  of  the  lower  part  of  the  humerus,  of  which  bone  the 
outer  condyle  was  found  badly  shattered.  The  olecranon  also  was 
broken  off.  The  artery  had  sloughed  for  some  distance,  and  the  condition 
of  the  arm  would  not  permit  of  resection. 

Patient  left  hospital  July  27th,  1864  —  doing  well  —  stump  almost 
entirely  healed. 

In  the  fourth  place,  secondary  hemorrhage   occurs  when   the 
coats  of  arteries  are  perforated,  and  their  calibre  penetrated,  by 
simple  ulcerative  inflammation.     The  ulcerative  process  By  8iinple 
may  be  excited  in  the  walls  of  arteries  by  fragments  of  ulceratlon- 
bone  pressing  against  them,  while  the  general  health  of  the  subject 
remains  unimpaired,  as  happened  in  the  two  cases  which  are  nar- 
rated next ;  or  it  may  occur  spontaneously,  which  happens  not  un- 
frequently  in  certain  depraved  conditions  of  the   organism  ;   for 
example,  those  induced  by  typhoid  diseases,  by  the  purulent  infec- 
tion, by  scrofulosis,  and  by  excessive  loss  of  blood. 

The  next  case  is  very  interesting  and  instructive.  In  it  ulcera- 
tion  of  the  coats  of  an  important  artery  was  produced  by  pressure 
from  a  fragment  of  broken  bone.  It  occurred  in  the  author's  prac- 
tice. 

CASE  LXII.  Gunshot  Wound  of  Right  Ankle-joint  involving  Tibia  and 
Astragalus  ;  Profuse  Secondary  Hemorrhage  arterial  in  Character  on  the 
Eighty-fifth  Day,  for  which  Secondary  Amputation  was  performed; 
Dissection  of  Amputated  Member  showed  that  a  Spicula  of  Bone  had 
caused  Ulceration  and  Sloughing  of  the  Posterior  Tibial  Artery  through 
Pressure;  Death  on  the  Twentieth  Day  after  the  Operation,  from  Ex- 
haustion. —  Private  Jacob  Rudolph,  Co.  E,  4th  Mich.  Vols.,  aged  24, 
was  wounded  in  the  right  ankle,  by  a  rifle-ball,  in  the  battle  at  Cold 
Harbor,  June  3,  1864,  and  was  admitted  to  Stan  ton  U.  S.  Army  Gen- 
eral Hospital,  June  12.  It  was  found  that  the  ball  had  entered  in 
front  of  the  external  malleolus,  and  made  its  exit  below  the  internal 
malleolus,  fracturing  the  lower  end  of  the  tibia  and  the  astragalus.  He 
did  tolerably  well  till  the  27th  of  August,  when  a  profuse  flow  of  arterial 
blood  unexpectedly  occurred  from  the  wound,  which  reduced  him  very 
much.  The  ankle-joint  being  wounded,  the  extent  of  injury  of  the 
bones  connected  with  that  articulation  being  uncertain,  his  general  con- 
dition being  very  low,  and  the  soft  parts  being  much  swelled  and  in- 
flamed, it  was  thought  that  amputation  afforded  him  the  best  chance  for 
his  life.  That  operation  was  performed  without  delay  by  the  author,  at 
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the  place  of  election  in  the  leg,  by  the  flap  method  (short  anterior  and 
long  posterior  flap).  The  limb  was  somewhat  oedematous  at  the  place 
of  operation.  The  anaesthetic  was  sulphuric  ether.  He  was  put  upon 
a  strongly  supporting  treatment,  consisting  in  the  administration  of 
nutrients,  stimulants,  and  tonics  p.  r.  n. ;  but  they  did  not  get  him  over 
the  effects  of  the  hemorrhage.  He  gradually  failed,  and  died  on  the 
16th  of  September  of  exhaustion,  twenty  days  after  the  hemorrhage. 

On  dissecting  the  amputated  limb  it  was  found  that  the  bleeding  oc- 
curred from  the  posterior  tibial  artery ;  that  the  pressure  of  a  spicula  of 
bone  had  caused  ulceration  and  sloughing  of  a  portion  of  it,  and  that  the 
articular  surfaces  of  the  tibia  and  astragalus  were  extensively  commi- 
nuted. The  piece  of  bone  had  been  driven  by  the  buttet  against  the  artery. 

The  following  case,  strictly  speaking,  does  not  belong  to  the  cat- 
egory of  traumatic  hemorrhage,  but  its  history  is,  nevertheless, 
very  interesting,  and  presents  several  points  of  resemblance  to 
that  of  the  case  last  narrated. 

CASE  LXIII.  Death  from  Hemorrhage  caused  by  a  Sharp  Sequestrum 
which  had  penetrated  the  Popliteal  Artery,  by  causing  Ulceration  of  its 
Coats.  —  Dr.  William  Hunt  reported  the  following  case  to  the  Col- 
lege of  Physicians  of  Philadelphia. 

J.  P.,  aged  19,  was  admitted  to  the  Pennsylvania  Hospital  November 
9th,  1864,  after  an  alarming  hemorrhage,  which  came  through  sinuses 
communicating  with  dead  bone  in  the  popliteal  space.  His  counte- 
nance was  pale  and  anxious  ;  pulse  frequent,  quick,  and  small ;  tongue 
glazed,  dry,  and  aphthous;  respiration  hurried;  bowels  costive,  and 
abdomen  meteoric.  He  had  slight  delirium  at  night,  and  constant 
jactitation.  Old  sinuses  and  cicatrices  pointed  to  necrosis,  the  origin 
of  which  was  uncertain,  but  was  supposed  to  have  been  first  caused  by 
a  fall  on  the  ice  in  the  winter  of  1861-2.  As  there  was  no  bleeding 
at  the  time  of  admission,  the  full  extent  of  the  necrosis  was  not  ascer- 
tained, as  a  thorough  exploration  would  have  endangered  a  return  of 
the  hemorrhage.  Perfect  rest,  nourishing  food,  persulphate  of  iron, 
and  chlorate  of  potash  were  prescribed.  A  bandage  was  applied  to  the 
limb,  which  had  become  redematous,  and  it  was  also  elevated.  At  this 
time  slight  pulsation  could  be  detected  in  the  tibial  arteries.  On  con- 
sultation it  was  determined  that  if  the  hemorrhage  returned,  to  etherize 
the  patient,  open  the  wound,  and  amputate  or  ligate,  according  to  the 
result  of  the  exploration.  The  patient's  comfort  was  greatly  improved, 
bulxhis  general  condition  cannot  be  said  to  have  responded  to  the  treat- 
ment The  condition  of  hydraemia,  into  which  he  was  thrown  from  the 
great  loss  of  blood  before  entering  the  hospital,  gave  very  poor  hopes  of 
recovery. 

A  drop  of  his  blood  on  a  glass  slide  spread  over  a  much  greater 
space,  and  coagulated  in  much  wider  meshes  than  healthy  blood. 
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Under  the  microscope  there  was  a  marked  diminution  of  red,  and  an 
increase  of  white  corpuscles. 

On  Sunday,  November  20th,  an  alarming  hemorrhage  commenced, 
but  it  was  promptly  checked  by  compresses  and  the  tourniquet.  From 
this  time  pulsation  in  the  tibial  vessels  entirely  ceased.  The  patient 
was  so  weak  as  to  forbid  operation  when  the  attending  surgeon  arrived. 

On  Tuesday  following  about  three  ounces  of  blood  were  lost,  after 
which  the  patient  gradually  sank,  and  died  on  Wednesday  night.  The 
whole  amount  of  blood  lost  while  in  the  hospital  did  not  exceed  six  or 
eight  fluid  ounces. 

Autopsy.  —  No  examination  of  the  viscera  permitted.  The  connective 
tissue  around  the  wound  was  infiltrated  with  serum  and  lymph.  The 
muscular  interspaces  were  filled  with  decomposing  blood  and  broken- 
down  tissues,  including  those  of  the  nerves  and  blood-vessels,  which  were 
involved  in  the  general  pulpy  mass.  An  internal  sinus  communicated 
directly  with  the  femur,  which  was  partly  denuded ;  and  on  the  pos- 
terior surface  of  said  bone  there  was  a  large  cloaca  with  thickened  and 
rounded  edges  ;  from  this  there  projected  inwards  and  downwards  a  very 
sharp,  movable  sequestrum,  which  was  three  inches  in  length,  and  had  com- 
pressed and  finally  penetrated  or  cut  across  the  main  artery  directly  after 
its  passage  through  the  great  adductor  tendon.  The  medullary  cavity  of 
the  femur  was  obliterated  for  the  space  of  two  inches  above  the  seat  of 
the  disease.1 

The  foregoing  case  presents  a  strong  similarity,  in  its  leading 
features,  to  some  instances  of  movable  sequestra  at  the  lower  part 
of  the  femur,  which  are  noticed  in  the  chapter  upon  necrosis,  that 
may  be  found  in  another  part  of  this  work.2 

In  the  next  two  cases  the  cqats  of  the  popliteal  and  subclavian 
arteries  were  respectively  pierced  and  destroyed  by  the  ulcerative 
process  to  such  extent  as  to  cause  very  profuse  secondary  hemor- 
rhage. In  both  of  them  the  occurrence  of  the  ulceration  in  the 
arterial  tunics  appear  to  have  been  occasioned  by  a  depraved  con- 
dition of  the  general  health. 

CASE  LXI V.  Gunshot  Wound  of  Right  Leg  ( Calf)  in  Upper  Third ; 
Secondary  Hemorrhage  on  Forty-first  Day  ;  Ligation  of  Femoral  Artery ; 
Death  Four  Days  ajlerwards  from  Pycemia  ;  Autopsy;  Bleeding  occurred 
from  Lower  Part  of  Popliteal  Artery,  which  had  been  extensively  opened 
by  Ulceration.  —  Sergeant  James  Ferguson,  Co.  G,  142d  Penn.  Vols.,  a 
young  man  of  good  constitution,  was  admitted  to  Stanton  U.  S.  Army 

1  Vide  American  Journal  Medical  Sciences,  July,  1865,  pp.  94,  95. 

2  Vide  Chapter  on  Necrosis  in  Section  Second. 
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General  Hospital,  December  29th,  1862,  sixteen  days  after  the  first 
battle  of  Fredericksburg,  on  account  of  a  gunshot  wound  of  the  right 
leg,  received  in  that  battle,  December  13th. 

The  bullet  passed  through  the  calf  of  said  leg,  in  its  upper  third,  be- 
hind the  tibia  and  fibula,  in  a  downward  and  outward  direction.  The 
wound  did  well  until  the  middle  of  January,  when  the  granulations 
assumed  an  unhealthy  appearance,  and  the  discharge  became  thin  and 
serous.  He  also  exhibited  typhoid  symptoms,  having  a  hot  skin,  a  fre- 
quent pulse,  a  dry,  red  tongue,  watchfulness,  and  no  appetite.  In  this 
way  he  went  on  from  January  15th  until  Friday  morning,  January  23d, 
when  hemorrhage  unexpectedly  occurred  from  the  external  orifice  behind 
fibula.  The  officer  of  the  day,  Dr.  Osborne,  readily  controlled  the  bleed- 
ing by  the  application  of  pressure  with  a  roller  bandage  and  ice.  Dr. 
Osborne  thought  the  patient  lost  in  all  about  ten  ounces  of  blood. 
Through  that  day  and  night  the  loss  of  blood  by  oozing  was  very  little. 
On  Saturday  morning,  January  24th,  the  bleeding  recurred,  from  the 
internal  orifice  behind  the  tibia  this  time.  Dr.  Mursick,  his  attending 
surgeon,  was  in  the  ward  when  the  bleeding  commenced.  He  readily 
controlled  the  bleeding  by  the  application  of  persulphate  of  iron,  lint, 
ice,  and  bandaging.  He  lost  this  time  from  four  to  six  ounces  (not 
more  than  last  figure),  of  blood.  In  the  mean  time  the  typhoid  symp- 
toms became  more  marked ;  he  complained  of  great  tenderness  through- 
out the  leg  and  thigh  ;  the  inguinal  glands  were  somewhat  swollen  and 
tender ;  and  there  was  dusky  redness  with  soreness  in  the  track  of  the 
long  saphenous  vein.  His  skin  was  now  pale  yellow,  and  he  presented 
other  symptoms  of  pyaemia. 

On  Sunday  morning  a  slight  bleeding  occurred  from  the  internal 
wound,  which  was  readily  controlled  by  pressure  and  ice  ;  there  was  a 
marked  increase  of  swelling  of  the  leg  noticed  this  morning,  and  infil- 
tration thereof  with  blood  was  suspected.  The  swelling  was  extending 
from  the  leg  to  the  thigh,  especially  over  the  external  and  internal 
condyles,  and  the  popliteal  space  also  was  already  filled  up  with  the 
swelling.  He  was  very  pale  and  sallow,  and  expressed  a  great  deal  of 
anxiety;  pulse  120,  quick  and  weak. 

On  Friday  we  thought  the  hemorrhage  came  from  the  peroneal  artery, 
on  Saturday  from  the  posterior  tibial ;  at  all  events,  we  were  uncertain 
on  Sunday  morning  with  regard  to  the  source  of  the  bleeding.  The 
case  now  presented  an  exceedingly  unpromising  appearance,  on  account 
of  the  debility  from  a  loss  of  about  eighteen  ounces  of  blood,  in  all,  not 
more  than  that,  supperadded  to  typhoid  disease  or  condition. 

It  was  decided  to  tie  the  femoral  artery  at  the  apex  of  Scarpa's  space, 
as  affording  the  best  chance  of  prolonging  life.  That  operation  was  ac- 
cordingly performed  by  the  author,  on  the  afternoon  of  that  day,  Sunday, 
January  25th,  1863,  forty-three  days,after  he  had  been  wounded.  The 
patient  was  manifestly  pyaemic,  and  we  scarcely  hoped  for  his  recovery 
on  that  account. 
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Monday  morning,  January  26.  —  Patient  appeared  brighter,  pulse 
- 130  ;  tongue  more  moist ;  leg  getting  warm,  down  to  the  ankle  ;  plugs 
removed  from  wounds,  and  some  dark,  offensive  blood  flowed  away. 
Six  P.  M.,  foot  cold  ;  leg  cooler,  blackness  extending  across  the  leg  in 
track  of  wound ;  tongue  dry  ;  has  had  a  slight  chill,  and  he  is  somewhat 
delirious  ;  pulse  130,  and  weak. 

Tuesday,  January  27. —  Morning.  Patient  looks  better  than  last 
evening;  pulse  132,  and  stronger;  leg  warmer  and  blacker  ;  foot  pale 
and  swelled  (serous  infiltration)  ;  serous  infiltration  and  discoloration 
extends  up  the  thigh. 

Wednesday,  January  28.  —  Patient  presents  a  pale,  yellow  hue ; 
blackness  of  limb  deepening  and  extending;  has  reached  the  lower 
end  of  the  incision  for  tying  femoral  artery ;  odor  gangrenous. 

Thursday,  January  29.  —  Patient  sinking  ;  and  he  died  in  the  even- 
ing, four  days  subsequent  to  the  deligation  of  the  femoral  artery. 

The  autopsy  showed  that  the  bleeding  came,  not  from  the  posterior 
tibial,  nor  the  peroneal  artery,  as  had  been  supposed,  but  from  the 
lower  part  of  the  popliteal  artery,  which  had  been  opened  to  large  ex- 
tent by  ulceration.  It  was  also  found  that  the  ball  had  grazed  the  hind 
part  of  both  the  tibia  and  fibula  in  its  track,  and  there  were  some  loose 
splinters,  small  in  size,  in  relation  with  the  tibia  and  fibula. 

A  piece  of  the  femoral  artery  four  inches  long  was  taken  out,  which 
embraced  the  seat  of  the  ligation.  On  the  proximal  side  of  the  ligature, 
the  clot  was  firm,  closely  attached  to  the  walls  of  the  artery,  and  about  three 
quarters  of  an  inch  in  length,  with  its  apex  pointing  upwards  toward  the 
heart.  On  the  distal  side  of  the  ligature,  there  was  also  a  small,  firm  clot, 
adherent  to  the  walls  of  the  artery  ;  but  this  clot  was  much  smaller  than  the 
proximal  one.  Both  of  these  coagula  were  conical  in  shape,  and  attached 
to  the  lining  membrane  of  the  artery  at  and  in  the  neighborhood  of  their 
bases  only. 

The  specimen  was  sent  to  the  Army  Medical  Museum. 

CASE  LXV.  Gunshot  Wound  of  Subclavian  Artery ;  Secondary  Hem- 
orrhage Twenty-two  Days  afterwards  from  Ulceration  of  its  Walls ; 
Death ;  case  reported  by  Asa  Alonzo  Smith,  M.  D.,  Acting  Assistant 
Surgeon  U.  S.  Army.  —  Private  Levi  Reylea,  Co.  D,  1 6th  Penn.  Cav., 
aged  25,  wounded  August  16th,  1864,  in  action  near  Malvern  Hill,  Va., 
was  admitted  to  the  Satterlee  U.  S.  Army  General  Hospital,  August  20. 

On  admission  to  hospital  his  general  health  was  good.  His  appear- 
ance, however,  showed  that  he  had  recently  lost  a  large  quantity  of 
blood.  In  the  right  clavicular  region,  about  one  inch  from  the  sternum, 
was  the  hole  made  by  the  projectile,  through  which  the  finger  passed 
under  the  clavicle,  backwards  and  outwards,  over  the  upper  side  of  the 
first  rib.  The  clavicle  was  broken.  There  was  no  orifice  of  exit,  and 
hence  it  was  supposed  that  the  bullet  lodged.  A  great  many  very  small 
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pieces  of  bone  were  felt  firmly  fixed  in  the  tissues  around  the  track  of 
the  ball.  No  pulsation  could  be  felt  in  the  arteries  of  the  right  arm. 
Auscultation  and  percussion  showed  the  thoracic  cavity  to  be  untouched. 
An  expectant  plan  of  treatment  was  adopted. 

September  7,  7£  P.  M.  —  Profuse  hemorrhage  from  the  wound  occurred, 
and  some  fifteen  or  twenty  ounces  of  blood  were  lost  in  a  few  minutes. 
It  was  arrested  by  the  nurse,  through  pressure  applied  with  a  narrow 
roller  bandage,  as  had  been  directed.  A  consultation  was  called,  and 
decided  to  continue  the  pressure  in  the  wound  until  the  next  day. 

September  8,  11^  A.  M.  —  A  consultation  was  again  held,  and  it  was 
decided  to  place  a  ligature  at  once  around  the  subclavian  artery  be- 
tween the  wound  and  the  heart,  and  after  that  to  act  as  circumstances 
might  indicate.  The  usual  incisions  were  made  for  this  purpose,  but 
no  artery  could  be  found  in  the  place  usually  occupied  by  the  sub- 
clavian. On  sliding  the  finger  down  the  scalenus  muscle  against  the 
first  rib,  it  perceived  an  organ  irregularly  rounded,  but  not  hollow  nor 
pulsating,  and  attached  quite  firmly  to  the  surrounding  parts.  With 
difficulty  a  thread  was  passed  round  this  organ  ;  it  was  left  for  a  few 
moments,  and  then  removed  without  having  been  tied.  After  long 
hesitation  it  was  determined  to  ligate  a  vessel,  probably  the  superior 
scapular  artery,  beating  in  the  upper  part  of  the  incision,  and  running 
in  such  a  direction  that  it  might  open  into  the  wound.  This  was  the 
only  pulsating  vessel  anywhere  to  be  felt,  on  exploring  both  the  wound 
and  the  incisions  with  the  fingers.  There  was  no  hemorrhage  during  the 
operation.  One  small  vessel,  that  spouted  in  the  subcutaneous  cellular 
tissue  after  the  first  incision,  was  tied  immediately.  The  patient  was 
kept  more  or  less  fully  under  the  influence  of  chloroform,  mixed  with 
ether  (one  part  of  the  former  to  three  of  the  latter,  by  measure),  while 
the  operation  lasted. 

An  hour  after  the  operation  there  was  considerable  reaction  ;  the 
general  expression  was  good  ;  the  body  much  warmer ;  the  pulse  ninety- 
eight.  In  the  afternoon  the  pulse  was  ninety-five,  with  more  volume 
and  strength. 

At  quarter  past  five  p.  M.,  the  hemorrhage  recurred,  and  before  proper 
compression  could  be  exercised,  a  large  amount  of  blood  was  lost 
After  this  the  pulse  was  scarcely  perceptible ;  the  face  was  blanched 
and  covered  with  heavy  drops  of  sweat ;  the  extremities  cold ;  thirst 
intense ;  and  he  was  very  restless.  He  continued  in  this  condition,  his 
mind  remaining  clear,  until  the  next  morning  at  five  o'clock,  when, 
without  any  further  loss  of  blood,  he  began  to  sink  rapidly,  and  died 
at  eight  o'clock. 

At  the  autopsy,  the  clavicle  was  found  splintered ;  the  first  rib  slightly 
touched  just  outside  of  its  tubercle ;  and  the  scapula  perforated  one 
inch  below  its  spine.  The  subclavian  artery  had  been  lacerated  by  the  batt 
where  it  crosses  the  first  rib  ;  it  was  here  entirely  plugged  up  for  a  space 
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of  two  inches,  and  looked  like  a  sloughing  mass,  having  a  number  of  very 
small  pieces  of  bone  scattered  through  it.  The  hemorrhage  had  come  from 
the  vessel  within  the  scaleni  muscles,  where  an  opening  through  its  coats, 
the  product  of  ulceration,  was  found.  The  subclavian  vein  had  been  torn 
away  by  the  ball.  The  cavity  of  the  chest  and  its  contents  were  perfectly 
healthy.1 

The  foregoing  case  is  exceedingly  interesting  and  instructive. 
It  presents  us  with  an  example  of  gunshot  laceration  of  the  subcla- 
vian artery  and  vein,  the  primary  bleeding  from  which  appears  to 
have  ceased  spontaneously.  The  vascular  lesion,  notwithstanding 
its  importance  and  extent,  was  not  followed  by  traumatic  gangrene. 
It  was  reserved  for  secondary  hemorrhage  to  destroy  this  patient. 

In  the  fifth  place,  secondary  hemorrhage  is  not   unfrequently 
produced  by  the  non-union  or  non-obliteration  of  arteries   By  non- 
when  they  have  been  secured  by  ligature.    In  such  cases,   tenes  when 

TV  i  iiii     they  have 

when  the  ligature  separates  and  comes  away,  the  blood  been  tied, 
flows  out  from  the  unclosed  and  patulous  mouth  of  the  vessel.  The 
case  of  James  N.  Saxon,  the  history  of  which  is  related  Caae  of 
in  the  chapter  on  osteo-myelitis  (No.  XXVII.),  furnishes  Saxon- 
a  very  striking  illustration  of  this  variety  of  secondary  bleeding. 
He  sustained  secondary  amputation  of  the  thigh  for  gunshot  injury 
on  the  18th  day  of  November.     On  the  morning  of  December  3d, 
the  ligature  separated  from  the  femoral  artery,  and  hemorrhage,  in 
a  great  stream,  immediately  supervened.     He  lost  so  much  blood 
before    its  flow  could  be  stopped,  that  he  died  eight  hours  after- 
wards.    The  autopsy  showed  that  the  mouth  of  the  femoral  artery 
was  patulous  and  undiminished  in   size,   and  that  no  attempt  to 
obliterate  it  had  been  made. 

In  the  sixth  place,  secondary  hemorrhage  is  sometimes  produced 
by  the  liquefaction  and  breaking  down  of  the  adhesions  By  liquefec. 
which  have  been  formed  at  the  mouth  of  a  wounded  ^eg^e 
artery,  and  by  which  it  has  been  closed.  When  this  lnaterial- 
retrograde  metamorphosis  of  the  fibrinous  material  by  which  the 
orifices  in  wounded  vessels  are,  in  general,  permanently  sealed  up, 
takes  place,  it  denotes  a  deteriorating  condition  of  the  general 
health  of  the  patient.  Such  a  liquefaction  of  the  adhesions  formed 
at  the  proximal  orifice  of  the  severed  axillary  artery,  probably  oc- 
curred in  the  case  of  Capt.  Jordan  (No.  XXXVII.),  and  allowed 
the  secondary  hemorrhage  to  occur. 

In  the  following  case,  which  occurred  in  the  author's  practice, 

1  Vide  American  Journal  Medical  Sciences,  Oct.  1864,  pp.  550-552. 
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secondary  after-bleeding  appears  to  have  been  produced  in  the  way 
just  mentioned. 

CASE  LXVI.  Secondary  Hemorrhage  from  a  Gunshot  Wound  of  Leg, 
severing  the  Peroneal  Artery,  with  Fracture  of  the  Fibula,  occurring  on  the 
Fourteenth  Day ;  Amputation  ;  Death  from  Pyaemia  Eleven  Days  after- 
wards ;  the  Peroneal  Artery  the  Source  of  the  Bleeding ;  the  Occluding 
Plug  of  Coagulum  and  Fibrine  had  softened  and  given  Way  before  the 
Blood-pressure.  —  Private  George  Hang,  Co.  G,  2d  U.  S.  Artillery,  aged 
27  years,  was  admitted  to  the  Stanton  U.  S.  Army  General  Hospital, 
June  4th,  1864,  from  the  field,  on  account  of  a  gunshot  wound  of  his 
right  leg,  which  was  complicated  with  a  badly  comminuted  fracture  of 
the  fibula.  The  injury  was  inflicted  at  Cold  Harbor,  Va.,  May  31st 

On  the  morning  of  the  14th  of  June,  secondary  hemorrhage,  arterial 
in  character,  occurred  from  the  wound,  and  he  lost  about  ten  ounces 
of  blood.  At  the  same  time  the  leg  was  greatly  swelled  and  inflamed 
all  the  way  up  to  the  knee.  His  pulse  was  small  and  frequent,  and 
he  exhibited  other  symptoms  indicating  the  approach  of  irritative  fever. 
It  was  therefore  thought  best  to  amputate  the  member,  which  was 
accordingly  done,  by  Acting  Assistant  Surgeon  Charles  H.  Osborne,  at 
the  lower  third  of  the  thigh  by  the  circular  method.  Sulphuric  ether 
was  employed  as  the  anaesthetic. 

On  examining  the  amputated  member  it  was  found  that  the  muscles  of 
the  leg  were  extensively  infiltrated  with  purulent  matter,  that  the  peroneal 
artery  was  severed,  and  that  the  hemorrhage  had  proceeded  from  it,  from 
liquefaction  of  the  occluding  clot,  and  the  jibrinous  exudation  at  the  mouth 
of  the  vessel. 

Subsequently  he  got  pyaemia,  and  died  of  that  disease,  eleven  days 
after  the  operation. 

It  seems  that  the  deteriorating  condition  of  this  man's  general 
health,  and  the  purulent  infiltration  of  the  tissues  of  his  leg,  to- 
gether, sufficed  to  produce  a  molecular  disintegration  of  the 
fibrinous  substance  by  which  the  mouth  of  the  severed  peroneal 
artery  had  been  closed,  and  thus  occasioned  the  occurrence  of 
hemorrhage.  It  is  a  significant  circumstance  that  he  died  of 
pyaemia  only  eleven  days  after  the  operation. 

In  the  seventh  place,  secondary  hemorrhage  is  often  produced  by 
often  occurs  the  rupture,  or  the  spontaneous  opening  of  the  sacs  of 

in  oonnoc-  .  .  _          ,  ,.  «     •.. 

tionwith  traumatic  aneurisms.  In  the  preceding  pages  or  this 
aneurism.  essay  we  have  already  related  three  cases  in  which  that 
accident  occurred,  and  was  attended  with  the  loss  of  much  blood.1 

i  Yide  Cases  XXXIX.,  XLHI.,  and  XLIV. 
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In  the  following  instance  of  diffused  traumatic  aneurism,  which 
was  produced  by  a  gunshot  wound  of  the  axillary  artery,  illustrative 
a  spontaneous  opening  of  the  aneurismal  sac  was  formed,  CM8' 
on  the  tenth  day  after  injury  was  inflicted,  at  the  anterior  orifice 
of  the  gunshot  wound,  and  the  patient  lost  a  pint  of  blood  before 
the  hemorrhage  could  be  restrained  by  pressure.  The  subclavian 
artery  was  then  tied ;  but,  three  days  afterwards,  secondary  bleed- 
ing again  occurred  to  the  extent  of  six  ounces,  and  spots  of  com- 
mencing gangrene  appeared  on  his  arm.  In  the  evening  he  died 
of  exhaustion,  induced  by  contamination  of  his  circulating  fluids 
by  the  gangrenous  arm,  assisted,  in  all  probability,  by  the  loss  of 
blood. 

CASE  LXVII.  Gunshot  Wound  of  Axillary  Artery  ;  Diffused  Trau- 
matic Aneurism  ;  Secondary  Hemorrhage  on  Tenth  Day  ;  Deligation  of  the 
Subclavian ;  Hemorrhage  recurred  Three  Days  afterwards ;  Consecutive 
Gangrene ;  Death ;  Autopsy ;  reported  by  Henry  G.  Piffard,  M.  D., 
House  Surgeon  at  Bellevue  Hospital.  —  G.  W.,  aged  31,  born  in  the 
United  States,  and  a  police  officer  by  occupation,  was  admitted  to  the 
Bellevue  Hospital,  service  of  Dr.  William  Henry  Church,  on  the  evening 
of  June  3d,  1865. 

About  an  hour  before  admission  he  inflicted  a  gunshot  wound  upon 
himself  in  an  attempt  at  suicide.  The  weapon  was  a  small  policeman's 
revolver,  and  the  ball  conical.  It  entered  near  the  edge  of  the  left 
pectoralis  major  muscle,  six  inches  below  the  top  of  the  shoulder,  and, 
passing  through  the  axillary  region,  emerged  at  a  point  opposite  its  en- 
trance, and  about  one  and  a  half  inches  from  the  edge  of  the  axilla. 
There  was  very  slight  hemorrhage  from  the  wounds. 

When  first  seen,  there  was  a  large  tumor  in  the  region  of  the  pectoralis 
major  muscle,  due  to  the  effusion  of  blood.  The  patient  was  unable  to 
move  the  arm  or  hand  of  the  injured  side,  and  sensation  in  the  forearm 
and  hand  was  very  much  diminished,  though  not  entirely  lost.  There 
was  no  pulsation  in  the  radial  or  brachial  arteries.  The  general  condition 
of  the  patient  was  good,  and  he  had  not  lost  much  blood,  as  was  evi- 
denced by  a  normal  pulse  at  the  right  wrist. 

June  4.  —  Condition  good  ;  no  hemorrhage  since  admission ;  tumor 
at  upper  part  of  left  chest  somewhat  diminished.  At  a  consultation  held 
to-day,  it  was  decided  "  that  no  surgical  interference  was  called  for  at 
present."  The  arm,  being  somewhat  cold,  was  wrapped  in  cotton,  and 
morphia  (p.  r.  n.)  given.  No  pulse  at  the  wrist. 

June  5.  —  Sensation  in  the  arm  almost  normal,  motion  improving,  and 
a  slight  pulse  may  be  detected. 

June  g.  —  He  has  continued  to  improve ;  slight  healthy  discharge 
from  the  wounds.  The  pulse  is  almost  as  strong  in  the  left  as  in  the  right 
arm. 
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June  13.  —  Last  night  hemorrhage  occurred  from  anterior  wound  to 
extent  of  sixteen  ounces ;  arrested  it  by  pressure.  A  consultation  being 
again  held,  it  was  decided  to  place  a  ligature  of  reserve  upon  the  sul> 
clavian,  and  then  to  enlarge  the  original  wound,  and  search  for  the 
bleeding  vessels.  Dr.  Church  immediately  proceeded  to  place  the  liga- 
ture around  the  subclavian  in  the  third  portion  of  its  course  (the  patient 
having  been  previously  etherized).  The  needle  and  silk  were  soon 
passed  under  the  artery,  but  the  ligature  was  not  tied.  The  wound  on 
the  anterior  surface  of  the  chest  was  then  enlarged,  when,  owing  to  the 
disorganization  of  the  parts,  and  there  being  no  hemorrhage  to  guide  to 
the  wounded  vessel,  it  was  found  to  be  useless  to  continue  the  search  for 
it  The  ligature  was  then  tied,  the  arm  wrapped  in  cotton-wool,  and 
whiskey  with  morphia  administered. 

June  14.  —  He  has  passed  a  comfortable  night,  and  feels  very  well ; 
slight  fever;  pulse  116. 

June  16.  —  Last  night  hemorrhage  again  occurred  from  the  original 
wound  to  the  extent  of  six  ounces.  This  morning  he  is  very  much 
worse.  Pulse  small  and  quick,  150  per  minute.  Covered  with  a  cold 
sweat,  and  feels  very  weak.  Several  spots  of  commencing  gangrene  on 
the  arm. 

June  17.  —  Died  at  half-past  eight,  A.  M. 

Autopsy,  Four  Hours  after  Death.  —  The  che^st  was  opened,  the  clavicle 
removed,  and  the  subclavian  artery  was  traced  from  its  origin  outwards. 
The  ligature  was  found  applied  to  the  vessel  just  after  its  emergence 
from  behind  the  scalenus.  By  dissecting  further,  the  axillary  artery 
was  removed,  and,  on  examination,  a  wound  of  this  vessel  was  dis- 
covered at  a  point  corresponding  with  the  second  part  of  its  course. 
There  was  a  large  diffused  traumatic  aneurism  occupying  the  axillary 
region,  together  with  the  upper  and  outer  portion  of  the  anterior  aspect 
of  the  chest.1 

Comments.  —  In  cases  like  the  foregoing,  wherein  the  axillary 
artery  has  been  wounded  by  a  gunshot  projectile,  and  a  diffused 
traumatic  aneurism  has  been  formed  in  consequence  of  it,  attended 
with  much  tumefaction  in  the  axillary  region,  the  risk  of  inducing 
gangrene  of  the  arm  by  tying  the  subclavian  artery  should  always 
be  considered  by  the  surgeon  before  he  proceeds  to  perform  that 
operation.  Such,  at  least,  is  the  lesson  inculcated  by  the  unfortu- 
nate termination  that  attended  the  case  whose  history  has  just  been 
narrated.  Could  not  a  more  favorable  result  have  been  obtained 
in  this  case  by  the  performance  of  the  old  operation  ?  The  author 
is  inclined  to  believe,  for  reasons  already  expressed  in  his  com- 
ments upon  the  case  of  Capt.  Jordan,2  and  in  his  observations  upon 

1  Vide  American  Journal  Medical  Sciences,  Oct.  1865,  pp.  395,  396. 
3  Vide  Case  XXXVII. 
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the  surgical  treatment  of  traumatic  aneurism,  that  when  the 
axillary  artery  is  involved  in  this  form  of  aneurism,  secondary  hem- 
orrhage from  the  wounded  vessel  will  be  less  likely  to  occur,  and 
consecutive  gangrene  of  the  arm  will  be  less  apt  to  follow,  if  the 
old  operation  for  the  cure  of  aneurism  be  performed,  than  it  will 
be  if  the  lesion  be  treated  by  the  method  of  Hunter,  and  a  ligature 
be  applied  to  the  subclavian  artery  alone. 

In  the  eighth  place,  secondary  hemorrhage  not  unfrequently 
occurs  in  consequence  of  the  imperfect  closure  of  the  By  imperfect 
breaches  in  wounded  arteries.  At  first  the  bleeding  is  breaches  in 

vouiidod  sir- 

arrested  spontaneously,  but  afterwards  the  adhesive  pro-  teries. 
cess  fails  to  close  the  traumatic  orifice  completely  and  perma- 
nently, either  because  the  wounded  vessel  is  imprisoned  in  a  bony 
case,  like  the  inferior  dental  canal,  which  holds  it  open  at  the  place 
of  injury,  or  because  it  is  situated  in  a  part  or  organ,  the  mobility 
of  which  is  very  great,  as,  for  example,  the  tongue,  and  obstructs 
the  healing  process  in  the  arterial  wound. 

In  the  next  two  cases,  secondary  hemorrhage  appears  to  have 
been  occasioned  by  the  incomplete  closure  of  wounded  arteries  at 
the  place  of  injury,  in  the  way  just  mentioned. 

CASE  LXVIII.  Gunshot  Wound  of  Face  with  Fracture  and  Extensive 
Comminution  of  the  Lower  Jaw  ;  Profuse  Secondary  Hemorrhage  occurred 
Six  Days  afterwards,  and  was  arrested  by  Deligation  of  the  Left  Common 
Carotid  Artery ;  hut  he  lost  so  much  Blood  before  the  Hemorrhage  was 
stopped  that  he  died  on  the  Following  Day,  of  Exhaustion  ;  the  Autopsy 
showed  that  the  Bleeding  occurred  from  the  Left  Lingual  and  Inferior 
Dental  Arteries.  —  Private  William  Reeves,  Co.  C,  76th  N.  Y.  Vols., 
aged  22  years,  was  admitted  to  the  Stanton  U.  S.  Army  General 
Hospital,  May  llth,  1864,  from  the  field.  He  had  been  wounded  on 
the  6th  of  May  in  the  battle  of  the  Wilderness.  He  received  a  com- 
pound comminuted  fracture  of  the  lower  jaw  from  a  minie  ball,  which 
entered  the  left  cheek  about  half  an  inch  anterior  to  the  angle  of  the 
jaw,  and  emerged  at  a  point  nearly  opposite. 

When  admitted  to  hospital  the  orifice  of  entrance  was  seen  to  be 
small,  while  that  of  exit  was  large,  being  about  three  inches  in  its 
longest  diameter.  A  large  number  of  primary  fracture  splinters  had 
already  been  extracted  through  the  mouth  and  the  orifice  of  exit. 

Profuse  secondary  hemorrhage  from  the  wound  supervened  on  the 
day  of  admission,  May  1 2,  and  he  lost  about  twenty-four  ounces  of  blood. 
It  was  arrested  by  tying  the  left  common  carotid  artery.  No  anaesthetic 
was  employed.  He  was  much  exhausted  from  loss  of  blood  when  the 
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operation  was  undertaken.  It  was  attended  with  a  good  deal  of  shock, 
and  he  did  not  rally  afterwards.  He  died  at  four  o'clock  on  the  morning 
of  May  13,  of  exhaustion,  occasioned  mainly  by  the  loss  of  blood.  The 
operation  was  performed  by  Assistant  Surgeon  Geo.  A.  Mursick,  U.  S. 
Vols. 

At  the  autopsy  it  was  found  that  the  hemorrhage  proceeded  from  the 
left  lingual  and  inferior  dental  arteries. 

CASE  LXIX.  Gunshot  Wound  of  Internal  Maxillary  Artery,  with 
Fracture  of  Superior  Maxilla  ;  Secondary  Hemorrhage  from  Wound  and 
Legation  of  Common  Carotid  Artery  on  Sixteenth  Day ;  Hemorrhage  re- 
curred on  Third  Day  afterwards  ;  arrested  it  by  Plugs  and  Styptics  ap- 
plied in  Original  Wound ;  Death  from  Abscess  of  Brain  Forty-one  Days 
after  Operation ;  reported  by  Dr.  W.  W.  Keen,  Jr.,  Acting  Assistant 
Surgeon,  U.  S.  Army.  —  Corporal  C.,  29th  Mass.  Vols.,  aged  33, 
wounded  at  Gettysburg,  July  1st,  1863,  admitted  to  the  Satterlee  U.  S. 
General  Hospital,  July  llth.  A  minie  ball  penetrated  his  face  one  inch 
and  three  quarters  below  the  left  eye,  and  lodged  in  the  upper  jaw-bone, 
just  behind  the  first  molar  tooth,  partially  destroying  the  left  palatine 
arch,  knocking  out  the  last  two  molars,  and  destroying  the  alveolar  pro- 
cess to  a  corresponding  extent.  On  the  third  day  the  ball  fell  into  his 
mouth,  and  he  secured  it.  He  was  attacked  by  secondary  hemorrhage 
on  the  7th  and  again  on  the  10th  of  July. 

When  admitted  to  hospital  the  patient  was  doing  very  well.  He  con- 
tinued to  improve  until  the  morning  of  July  1 6th,  when  a  considerable 
hemorrhage,  evidently  arterial,  set  in.  It  ceased  on  the  application  of 
cold  water.  At  twelve  M.,  another  and  severer  hemorrhage  occurred  ; 
plugged  both  anterior  and  posterior  wounds  with  lint  wet  with  a  solu- 
tion of  alum  and  benzoic  acid.  At  three  P.  M.,  another  severe  hemor- 
rhage took  place  from  both  wounds  and  the  nares,  the  latter,  doubtless, 
through  the  antrum  which  had  been  traversed  by  the  ball.  It  ceased 
spontaneously.  At  five  P.  M.,  another  hemorrhage  occurred  from  the 
insecurely  plugged  posterior  wound,  but  it  soon  ceased  spontaneously. 
At  six  P.  M.,  a  violent  hemorrhage  occurred  from  both  wounds.  The 
liquor  ferri  persulph.  was  tried  without  success.  He  had  now  lost  a 
large  quantity  of  blood  (between  twenty  and  thirty  ounces)  since 
morning.  At  6.10  p.  M.,  proceeded  to  ligate  the  left  common  carotid 
artery.  The  patient  could  neither  be  etherized  nor  lie  down.  So  the 
operation  was  performed  while  he  sat  on  the  side  of  his  bed.  The 
artery  was  tied,  without  difficulty,  just  above  the  omo-hyoid  muscle.  On 
tightening  the  ligature,  violent  spasms  of  all  the  muscles  took  place, 
with  syncope.  The  bleeding  immediately  ceased  ;  he  was  placed  in  the 
recumbent  posture,  and  some  brandy  administered.  In  a  few  seconds 
the  spasms  ceased,  and  his  consciousness  returned. 

July  19.  —  Hemorrhage  from  both  orifices  of  the  gunshot  wound  again 
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occurred  at  Jive  A.  M.  and  ten  p.  M.,  but  ceased  spontaneously  in  both  instances. 
For  the  purpose  of  arresting  these  recurring  hemorrhages,  it  was  decided 
to  expose  the  antrum,  and  plug  both  it  and  the  wound.  An  incision  was 
therefore  made  from  the  angle  of  the  mouth,  on  the  left  side,  towards  the 
ear,  two  and  a  half  inches  long  ;  the  cheek  was  dissected  upwards,  and  the 
anterior  wall  of  the  antrum,  together  with  the  inferior  boundary  of  the 
wound,  was  removed  or  cut  away  with  the  osteo-tome  and  scalpel.  The 
loose  pieces  of  bone  were  extracted,  and  the  wound  and  the  antrum,  now  one 
common,  cavity,  were  firmly  plugged  with  lint  saturated  with  Monsel's  solu- 
tion. He  was  placed  upon  the  use  of  nutrients,  stimulants,  and  ano- 
dynes, and  tinct.  ferri  chlorid.  gtts.  xx.,  with  quiniae  sulph.,  grs.  ii.,  t.  d., 
were  prescribed. 

July  21.  —  The  ligature  came  away  from  the  carotid  this  morning, 
four  and  a  half  days  after  its  application. 

July  31. —  Still  decidedly  improving ;  removed  the  plug  of  charpie 
from  the  jaw ;  there  had  been  no  hemorrhage  in  twelve  days ;  pulse 
ninety-six. 

August  1,  2,  and  7.  —  Hemorrhage  recurred  from  the  wound  of  the 
face ;  stopped  it  by  plugging  the  antrum  as  on  a  previous  occasion. 

August  20.  —  Hemiplegia  of  right  side. 

August  22.  —  Convulsive  movements  of  right  or  paralyzed  side. 

August  26.  —  Died  at  eleven  A.  M.  to-day,  comatose ;  fifty-six  days 
after  being  wounded,  and  forty-one  after  the  operation. 

The  autopsy  showed  that  the  left  carotid  artery  was  consolidated  from 
within  three  fourths  of  an  inch  of  the  aorta  up  nearly  to  its  bifurcation, 
where  it  again  became  patulous ;  and  that  the  left  cerebral  hemisphere 
was  involved  in  suppurative  inflammation.1 

In    the    ninth  place,  secondary  hemorrhage  not  unfrequently 
occurs  from  the  distal  orifice  of  a  wounded  artery,  and  is  From  digtal 
produced  by  the   imperfect  closure   of  said   orifice,  the  oriflceof 


wounded 
arteries. 


proximal  orifice  being  at  the  same  time  well  sealed  up. 
We  have  already  seen  secondary  bleeding  occur  in  this  way  in  the 
case  of  Christopher  Gross  (No.  XII.).  He  had  sustained  a  gun- 
shot wound  of  the  thigh,  which  severed  the  femoral  artery.  Both 
ends  of  the  divided  vessel  were  secured  by  ligatures  applied  on  the 
field  of  battle.  The  vein  also  was  tied.  Secondary  hemorrhage, 
from  the  distal  part  of  the  artery,  occurred  on  the  sixth  and  again 
on  the  ninth  day.  It  was  controlled  by  pressure.  The  patient 
was  in  a  dying  condition  from  loss  of  blood  and  commencing  gan- 
grene of  the  limb,  and  no  operation  was  therefore  attempted.  In 
Case  No.  LIL,  the  secondary  flow  of  blood  proceeded  also  from 
the  distal  orifice  of  the  wounded  common  carotid  artery.  The 

1  Vide  American  Journal  Medical  Science,  July,  1864,  pp.  27-32. 
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proximal  orifice  was,  at  the  same  time,  still  plugged  with  the  im- 
pacted ball  that  had  produced  the  injury. 

In  the  tenth  place,  it  has  been  found  that  scurvy  exerts  an  im- 
scurry  pro-  portant  influence  in  the  production  of  secondary  hemor- 
occurrence.  rhage.  All  surgeons  who  have  given  attention  to  the 
subject  appear  to  be  agreed  on  this  point.  The  scorbutic  taint 
promotes  the  occurrence  of  secondary  after-bleeding, — firstly,  by 
the  thin,  watery  condition,  and  diminished  coagulability  of  the  blood 
with  which  it  is  accompanied  ;  and,  secondly,  by  the  enfeebled  tone 
and  enfeebled  power  of  the  systemic  reparative  forces  which  it 
always  induces.  Hence  it  is  that  secondary  hemorrhage  oc- 
casioned by  scurvy  is  met  with,  in  a  very  large  proportion  of  the 
cases,  on  the  fifth,  sixth,  and  seventh  days,  or,  in  other  words, 
during  the  early  part  of  the  secondary  period. 

The  following  case  presents  us  with  an  example  of  secondary 
scorbutic  hemorrhage.  The  bleeding  was  arrested  by  ligatures 
applied  on  both  the  proximal  and  distal  side  of  the  wound  of  the 
brachial  artery.  The  patient  recovered.  This  case  was  contrib- 
uted by  Dr.  W.  Clendenin,  late  Surgeon  U.  S.  Vols. :  — 

CASE  LXX. —  Scorbutus  ;  Gunshot  Wound  involving  Brachial  Artery  ; 
Secondary  Hemorrhage  on  Sixth  Day  ;  arrested  by  Ligation  of  Artery  at 
Seat  of  Injury,  both  Proximal  and  Distal ;  Reference  also  made  to  Thirteen 

Additional  Cases  of  Scorbutic  Hemorrhage. ,  of  the  69th  Reg., 

O.  V.  I.,  was  wounded  through  the  fleshy  part  of  the  left  arm,  on  its 
inner  aspect,  near  the  middle,  which  was  attended  with  very  little  hem- 
orrhage. Pulsation  was  absent  in  both  the  radial  and  ulnar  arteries ; 
temperature  of  the  hand  and  fore-arm  reduced.  The  patient  was  labor- 
ing under  slight  indications  of  scorbutis.  The  wound  was  dressed  with 
lint  and  water  dressings  ;  and  the  hand  and  fore-arm  were  enveloped  in 
flannels  with  a  view  to  the  preservation  of  a  normal  temperature  therein. 
A  generous  diet,  consisting  of  beef-soups,  milk,  and  vegetables,  was 
allowed.  On  the  sixth  day  after  the  receipt  of  the  wound,  hemorrhage 
suddenly  supervened,  and  was  controlled  only  by  compressing  the  bra- 
chial artery.  The  wound  was  dilated,  and  a  ligature  placed  upon  both 
the  proximal  and  distal  side  of  the  injury  of  the  vessel.  The  bleeding 
did  not  again  occur. 

In  four  cases  of  flesh-wounds  of  the  fore-arm,  implicating  the  ulnar 

Scorbutic       artery,  occurring:  in  men  of  scorbutic  taint,  secondary  hem- 
hemorrhage  J)  , 
from  ulnar     orrhage  occurred  in  one  case  on  the  fifth  day,  in  one  case 

arteries.  on  the  sixth,  and  in  the  other  two  cases  on  the  seventh  day 
subsequent  to  that  of  injury. 

In  each  of  these  cases  the  ligature  was  applied  at  once,  and  the  hem- 
orrhage permanently  arrested.  Recovery  in  all  complete. 
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In  three  cases  of  gunshot  injury  of  the  fore-arm  in  which  the  radial 
artery  had  undoubtedly  been  severed  (the  patients  manifested  Dr.  cien- 
symptoms  of  scurvy),  hemorrhage  was  continuous  from  the   tribution°n 
very  moment  the  wounds  were  received  until  ligatures  were  continued- 
applied,  and  it  was  restrained  only  by  compression,  made  both  above 
and  below  the  point  of  injury.     In  one  of  these  cases  the  artery  was  not 
ligated  until  the  evening  of  the  fifth  day,  when  the  patient  became  un- 
willing to  undergo  compression  longer,  and  ligatures  were  put  upon  the 
distal  and  proximal  sides  of  the  injured  vessel  by  dilating  the  original 
wound ;  in  the  other  two  cases  ligation  was  effected,  as  in  the  first  case, 
on  the  third  day. 

Six  cases  of  secondary  hemorrhage  from  the  posterior  tibial  artery 
came  under  my  observation,  all  of  which,  in  my  opinion,  From  pos- 

.    J.  J  terior  tibial 

had  their  origin  in  scurvy ;  that  is  to  say,  I  do  not  think  it  artery. 
probable  that  secondary  hemorrhage  would  have  ensued,  if  the  men  had 
not  been  scorbutic.  The  bleeding  occurred  in  one  case  on  the  fourth, 
in  three  on  the  fifth,  in  one  on  the  sixth,  and  in  the  sixth  case  on  the 
seventh  day  after  the  infliction  of  the  wound.  In  two  of  these  cases  the 
ligatures  sloughed  off  within  four  days  after  they  were  applied,  and  liga- 
tion was  subsequently  successfully  effected  (in  the  lower  part  of  the 
upper  third  of  the  leg)  above  the  point  of  injury. 

Dr.  Clendenin  also  observes,  —  I  have  never  witnessed  secondary 
hemorrhage  from  the  anterior  tibial  artery,  excepting  as  a  result  of  hos- 
pital gangrene. 

Upon  secondary  hemorrhage  occurring  in  scorbutic  subjects,  and 
as  germane  to  this  topic,  we  will  here  introduce  the  following :  — 

Surgeon  John  Wilson,  U.  S.  Vols.,  states  that  he  has  "  long  been  of  the 
opinion  that  depravation  of  the  blood  is  the  prolific  source  of  Dr  j  wsison 
this  hemorrhage ; "  that  it  "  generally  occurs  in  patients  secondary  °f 
whose  vital  status  is  below  par,  and  whose  wounds  show  no  hemorrhage. 
efforts  at  reparation,  but,  on  the  contrary,  remain  patulous,  frequently 
giving  issue  to  a  gray,  shreddy,  and  sometimes  sanious  and  foetid  dis- 
charge." "  In  all  these  cases  "  he  conceives  "  the  hemorrhage  to  result 
from  a  lack  in  the  formative  power  of  the  system  generally,  or  in  the 
part  specially."  After  the  application  of  a  ligature  to  a  wounded  artery, 
he  considers  that  "  the  risk  of  secondary  hemorrhage  will  be  exactly  in 
proportion  to  the  power  of  plastic  reformation."  "  Without  this  power 
the  ligature  will  very  often  fail  to  protect  the  patient ;  destructive  disin- 
tegration will  set  in,  and  the  feeble  barrier  which  nature  may  have 
attempted  to  erect  against  the  flood,  will  yield  before  the  vis  a-tergo,  and 
the  hemorrhage  recur." 

"  Other  cases  of  bleeding  occur  where  no  primary  breach  of  continuity 
exists,  and  where  the  bleeding  proceeds  from  vessels  involved  in  the 
destructive  process  of  sloughing  subsequently  occurring  in  the  wound." 
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"  For  all  these  classes  of  secondary  hemorrhage,"  he  conceives  "pro- 
teine  in  some  form  "  "  to  be  the  surest  remedy."  He  believes  "  albumen 
to  be  the  prophylactic  styptic  par  excellence,  —  not  applied  to  the  wound, 
but  introduced  freely  into  the  living  economy."  "  Compared  with  this," 
he  deems  "  all  other  agents  scarcely  worthy  a  serious  consideration."  * 

Dr.  Wilson  was  afterwards  appointed  one  of  the  medical  inspec- 
tors of  the  army. 

In  the  eleventh  place,  secondary  hemorrhage  is  sometimes  induced 
By  injury  in  by  the  ini'uries  attendant  upon  the  transportation  of  the 

transport*-  •,     -i         ,  •   •,      •  • 

Hon.  wounded,  which  is  an  inseparable  concomitant  of  the 

practice  of  surgery  with  armies  in  the  field. 
Guthrie  relates  the  following  case  in  point :  — 

Private  J.  Barnes  was  wounded  May  1 6,  in  the  right  thigh,  by  a  mus- 
ket-ball,  which  divided  the  femoral  artery  as  it  becomes  pop- 
liteal.  The  hemorrhage,  which  was  at  first  very  profuse, 
ceased  spontaneously.  Afterwards  the  toes  were  attacked  with  gangrene. 

On  the  evening  of  June  3,  eighteen  days  after  the  casualty,  this  pa- 
tient was  placed  on  a  bullock-car,  to  be  removed  with  the  rest  of  the 
wounded  to  Elvas ;  the  mortification  of  the  foot  having  ceased  to  spread, 
and  a  line  of  separation  having  been  formed.  Shortly  after  the  cars 
moved,  he  learned  that  the  man  was  bleeding  from  the  wound;  the 
blood  evidently  came  from  the  popliteal  artery,  and,  as  it  flowed  slowly, 
he  supposed  from  the  lower  divided  end.  Guthrie  amputated  the  limb 
above  the  knee,  and,  on  dissecting  it  afterwards,  found  that  the  divided 
ends  of  the  artery  were  separated  from  each  other  to  the  extent  of  an 
inch,  that  the  proximal  portion  contained  a  firm  coagulum  nearly  an 
inch  long,  which  filled  up  the  contracted  mouth  of  the  vessel  like  the 
gradual  diminution  of  the  neck  of  a  claret-bottle ;  a  layer  of  the  same 
covered  the  mouth  of  the  vessel  and  its  immediate  vicinity,  and  ap- 
peared to  have  a  commencing  organization.  The  vein  was  closed  in  the 
same  manner.  The  distal  portion  of  the  artery  was  very  peculiar. 
The  substance  drawn  across  appeared  to  have  closed  it  completely  at  one 
time,  and  to  have  given  way  from  the  rough  motion  of  the  car  at  the  point 
found  open,  which  was  very  small,  even  when  the  sides  of  the  artery 
were  approximated.  A  very  little  soft  coagulum  was  behind  it ;  and,  if 
the  patient  had  not  been  removed,  Guthrie  thought  the  vessel  would  have 
remained  secure.* 

The  foregoing  account  of  the  case  has  been  considerably  abridged 
from  that  published  by  Guthrie. 

i  Vide  American  Medical  Times,  June  13, 1863,  p.  279. 
»  Vide  Diseases  and  Injuries  of  Arteries,??.  233,  234,  235. 
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In  the  twelfth  place,  it  appears  that  the  occurrence  of  secondary 
hemorrhage  is  promoted  by  the  operation  of  moral  causes  Promoted  by 
of  a  depressing  nature.  causes. 

Concerning  the  Influence  of  Moral  Causes  in  producing  Secondary  Hem- 
orrhage ;  transcribed  from  the  author's  field  note-book.  —  "Wednesday, 
April  26,  1865,  in  camp  near  Burkesville,  Va.  Acting  Staff  Notes  on 
Surgeon  Albert  Wood,  who  has  just  now  returned  from  City  ences. 
Point,  reports  that  there  has  recently  been  a  good  deal  of  secondary 
hemorrhage  among  the  wounded  in  the  Cavalry  Corps  Hospital  at  that 
place,  and  that,  relatively,  a  much  larger  proportion  of  it  has  fallen  upon 
the  commissioned  officers  than  upon  the  enlisted  men.  The  medical 
officers  of  the  Cavalry  Corps  Hospital  were  inclined  to  attribute  this 
disparity,  which  was  very  striking,  to  moral  causes  in  great  degree.  The 
enlisted  men  who  were  able  to  bear  transportation,  were  not  retained  in 
the  hospital  at  the  Point,  but  were  sent  northward  and  homeward  by  the 
hospital  steamers  with  but  little  delay.  With  the  commissioned  offi- 
cers, however,  the  case  was  different.  They  experienced  great  difficulty 
and  much  delay  in  procuring  leaves  of  absence,  notwithstanding  that 
they  were  suffering  from  wounds  received  in  battle.  Without  a  leave 
of  absence  granted  by  competent  authority,  they  were  not  permitted  to 
leave  City  Point.  While  they  were,  for  the  most  part,  extremely  anx- 
ious to  visit  their  homes,  they  were  retained  in  the  Depot  Field  Hospital 
(cavalry  portion  of  it),  apparently  without  any  good  reason.  In  conse- 
quence of  this  neglect,  many  of  them  became  melancholy,  and  a  good 
deal  depressed  in  both  spirits  and  strength.  This  intense  anxiety  to 
revisit  their  families  continuing  day  after  day,  with  hope  deferred,  told 
badly  on  their  general  health  after  a  time,  and  operated  indirectly  as  a 
cause  promotive  of  secondary  hemorrhage.  Such,  at  least,  according  to 
Surgeon  Wood,  was  the  explanation  offered  by  the  medical  officers  on 
duty  at  the  Cavalry  Corps  Hospital,  for  the  purpose  of  accounting  for 
the  relative  greater  frequency  of  the  occurrence  of  secondary  hemor- 
rhage among  the  commissioned  officers  than  among  the  enlisted  men, 
and,  indeed,  it  appears  to  be  about  the  only  sound  reason  that  can  be 
presented. 

Again,  certain  preexisting  pathological  conditions  of  the  arterial 
tunics,  such  as  atheroma,  fatty  degeneration  of  all  kinds,   Atheroma 
and  ossification,  exert  no  inconsiderable  influence  in  the  Son  °of ^ 
way  of  predisposing  to  the  occurrence  of  secondary  hem-  terie8' 
orrhage  after  wounds  and  surgical  operations  involving  arteries  of 
considerable  size,  whose  walls  are  thus  diseased.    Mr.  Paget,  in  a 
recent  clinical  lecture,  says,  with  regard  to  amputation  in  cases  be- 
longing to  this  category,  — 

"  Here  one  can  have  no  doubt  that  degeneracy  of  the  arteries  in  the 
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limb  brings  great  peril  with  it  Primary  hemorrhage  is  more  difficult 
to  control,  and  recurrent  and  secondary  hemorrhages  are  more  frequent, 
and  all  the  worse  because  the  patients  are  those  in  whom  all  losses  of 
blood  are  dangerous.  Moreover,  if  these  risks  are  survived,  the  feeble 
nutrition  of  the  wounded  parts  gives  opportunity  for  spreading  suppur- 
ations ;  and  all  the  healing  processes  are  slow ;  and  hereby  all  the  perils 
of  the  case  are  prolonged.  And  when  you  think  of  slow  healing  of  any 
amputated  limb,  remember  that  amongst  all  the  textures  of  the  limb 
few  are  less  favorably  constructed  for  healing  than  are  the  tissues  of  the 
arteries.  Their  healing  after  wounds  is,  as  you  know,  difficult,  and  often 
interrupted,  even  in  the  healthiest  persons.  Much  more  likely  is  it  to 
be  so  in  those  whose  textures  are  degenerate ;  indeed,  if  you  look  at  a 
thoroughly  degenerate  artery,  you  must  wonder  that  healing  should  ever 
take  place." l 

There  is  an  important  point  relating  to  secondary  hemorrhage 
important  that  has  already  been  briefly  alluded  to,  which  demands 
P0'0'  some  additional  consideration ;  namely,  when  secondary 

hemorrhage  occurs  from  an  artery  wounded  or  tied  in  its  continuity, 
—  for  example,  the  femoral  artery  in  the  continuity  of  the  thigh,  — 
the  distal  orifice  or  part  of  the  vessel  is  generally  the  source  of  the 
bleeding.  In  cases  belonging  to  this  category,  it  is  usually  found 
that  the  proximal  orifice  remains  securely  closed,  while  the  distal 
orifice,  even  when  it  was  closed  at  the  outset,  becomes  reopened 
from  failure  of  the  healing  process  in  that  part  of  the  artery.2 
There  can  be  but  little  doubt  that  the  distal  end  of  a  divided  artery 
is  more  prone  to  bleed  during  the  secondary  period  than  the  prox- 
imal. When  an  artery  is  tied  in  its  continuity,  the  distal  clot  is 
always  found  to  be  much  smaller  than  the  proximal.3  The  organ- 
izing process  also  proceeds  less  rapidly  in  the  distal  than  in  the 
proximal  coagulum.  The  healing  process  generally  is  much  less 
active  on  the  distal  than  on  the  proximal  side  of  a  ligature,  in  the 
tissues  of  the  artery.  The  blood  which  escapes  from  the  distal 
orifice  is  usually  dark-colored,  and  flows  in  a  steady  stream,  except 
in  certain  regions  where  the  inosculation  between  the  terminal 
branches  is  very  free,  for  example,  in  the  scalp  and  in  the  fore-arm, 
as  already  mentioned.4  It  is  obvious  that  when  hemorrhage  occurs 
from  the  distal  orifice,  whether  it  be  primary,  intermediary,  or 
secondary,  it  does  no  good  to  compress  or  tie  the  injured  vessel  on 
the  proximal  side  of  the  wound,  and  the  surgeon  should  constantly 

i  Vide  Lancet,  Aug.  10, 18C7 ;  also  Medical  News,  Nov.  1867,  p.  164. 
«  See  case  of  Christopher  Gross,  No.  XII. ;  also  two  cases  related  by  Guthrie,  in  which 
fatal  hemorrhage  occurred  from  the  distal  end  of  a  divided  artery,  op.  cil.,  pp.  252,  253. 
«  See  Case  of  Sergt.  Ferguson,  No.  LXIV.  4  Vide  page  5  of  this  essay. 


PROPHYLAXIS   OP  SECONDARY   HEMORRHAGE.  209 

be  alert  lest  he  may  commit  this  error,  which  happened  to  so  emi- 
nent a  surgeon  as  Pelletan. 

Moreover,  secondary  hemorrhage,  whether  occurring  from  the 
distal  or  the  proximal  orifice  of  injured  arteries,  or  from  what  ««- 

1  "•  .       ondary  hem- 

the  stumps  of  amputated  limbs,  or  from  wounds  in  their  orrhage  gen- 

1  .          erally  im- 

continuity,  generally  implies  some  defect  in  the  healing  pi"*, 
process,  —  some  deficiency  in  either  the  organizing  force  or  the 
organizing  material.  This  statement  obtains  in  a  large  majority 
of  the  instances  where  secondary  bleeding  takes  place.  It  is  also 
a  subject  of  considerable  importance  in  a  practical  point  of  view, 
because,  not  unfrequently,  this  defect  in  the  healing  process  may 
be  anticipated  and  remedied  to  considerable  extent  by  appropriate 
medication.  If,  for  example,  the  subject  of  a  severe  wound  or  sur- 
gical operation  has  scurvy,  or  malarial  disease,  or  constitutional 
syphilis,  or  happens  to  be  much  reduced  from  want  of  food  or  loss 
of  blood,  suitable  alimentation,  combined  with  the  administration 
of  remedies  calculated  to  remove  the  diathetic  disorder  (dyscrasia) 
generally  assists  to  prevent  the  occurrence  of  secondary  hemor- 
rhage, by  promoting  the  healing  process  in  the  wounded  vessels. 
Again,  much  good  may  also  be  done  by  securing  thorough  clean 
liness  and  ventilation.  Secondary  hemorrhage  is  always  much 
more  rife  among  the  inmates  of  the  over-crowded  and  noisome  hos- 
pital wards  than  among  those  of  the  well-ventilated  and  cleanly 
ones.  During  the  late  War  of  the  Rebellion,  the  most  effi-  Prophylaxis 

,.     ,,  TIP  *_•  ofsecondary 

cacious  or  the  means  at  our  disposal  for  preventing  hemorrhag«. 
secondary  bleeding  consisted  in  the  administration  of  nutrients, 
anti-scorbutics,  anti-periodics,  tonics,  and  stimulants,  as  indicated 
by  the  special  features  of  each  case,  and  in  the  avoidance,  as  far  as 
practicable,  of  all  those  disorders  which  are  engendered  by  foul  air 
and  uncleanliness,  or  produced  by  hospital  infection. 

It  has  been  deemed  advisable  to  present,  in  a  tabular  form, 
Professor  Eve's  interesting  collection  of  cases  in  which  secondary 
hemorrhage  occurred. 

14 
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CHAPTER  ELEVENTH. 

ON  THE  SURGICAL  TREATMENT  OF  TRAUMATIC  HEMORRHAGE,  ESPE- 
CIALLY THE  SECONDARY  FORM   OF  IT. 

The  Ancient  Surgeons  on  the  Treatment  of  Traumatic  Hemorrhage :  1st,  Celsus ;  2d, 
Galen;  3d,  Aetius;  4th,  Palladius;  5th,  Albucasis;  6th,  Averrhoes;  7th,  Avicenna;  8th, 
Rhases ;  9th,  Haly  Abbas ;  10th,  Paulus  Jigineta.  —  The  Early  Modern  Writers  on  Sur- 
gery mention  all  the  Ancient  Methods  of  suppressing  Hemorrhage :  1st.  Of  Pressure  as 
a  Means  of  arresting  Hemorrhage.  —  How  it  should  be  applied  to  restrain  Venous  Hem- 
orrhage. —  In  what  Cases  Pressure  should  be  employed  to  suppress  Arterial  Hemorrhage. 
—  How  it  should  be  applied  to  restrain  Bleeding  from  Large  Arteries  when  wounded. — 
But  Little  Force  required  to  suppress  Arterial  Hemorrhage  when  directly  applied.  —  The 
Author's  Experience  on  this  Important  Subject.  —  Pressure  must  not  be  looked  upon  as  a 
Substitute  for  the  Ligature.  —  It  generally  fails  to  arrest  the  Bleeding  permanently  when 
Important  Arteries  are  wounded.  —  But  it  is  often  a  Useful  Adjuvant.  —  2d.  Of  Certain 
Astringents  as  Haemostatic  Agents.  —  Our  Army  Surgeons  have  placed  Most  Confidence 
in  the  Persulphate  and  the  Perchloride  of  Iron.  —  The  Cases  in  which  they  have  been 
found  useful.  —  Objections  to  their  Indiscriminate  Use  already  stated.  —  3d.  Of  the  Actual 
Cautery  as  a  Means  of  arresting  Secondary  Hemorrhage.  —  The  Hot  Iron  successfully 
employed  when  the  Parts  were  sloughing.  —  An  Illustrative  Case  contributed  by  Dr. 
Clendenin.  —  Gunshot  Wound  of  Leg;  Secondary  Hemorrhage  on  Fifteenth  Day;  it  re- 
curred Three  Times;  Wound  unhealthy;  Bleeding  controlled  at  first  by  Pressure  alone; 
Next  Pressure  and  Liquor  Ferri  Persulph.  were  tried,  but  without  Success;  then  the 
Actual  Cautery  arrested  the  Bleeding;  Recovery. — Dr.  Clendenin's  Experience  favor- 
able to  using  the  Actual  Cautery  for  suppressing  Hemorrhage  from  Sloughing  and  Gan- 
grenous Wounds.  —  Another  Case.  —  Gunshot  Wound  of  Right  Buttock  penetrating 
Pelvic  Cavity;  Secondary  Hemorrhage  commencing  on  Twelfth  Day;  Pressure  and 
Astringents  tried  without  Success;  Actual  Cautery  also  unsuccessful.  —  Why  it  failed  in 
this  Case.  —  The  Actual  Cautery  more  reliable  as  an  Haemostatic  Agent  than  Pressure 
and  Astringents.  —  It  is  well  adapted  to  the  Treatment  of  Hemorrhage  occurring  in 
Sloughing  and  Gangrenous  Parts.  —  4th.  Of  Torsion  as  an  Haemostatic  Procedure.  —  It 
is  an  Expedient  of  Minor  Importance  for  the  Suppression  of  Arterial  Hemorrhage.  —  5th. 
Of  Amputation  as  an  Operative  Procedure  which  may  sometimes  be  rendered  necessary 
by  Secondary  Hemorrhage.  —  It  was  one  of  the  Principal  Expedients  employed  by  the 
Ancients  for  the  Relief  of  Hemorrhage  occurring  in  the  Extremities.  —  The  Cases  in  which 
it  is  still  employed  for  that  Purpose  enumerated.  —  6th.  Of  the  Ligature  as  a  Means  of 
suppressing  Hemorrhage.  —  An  Illustrative  Case  contributed  by  Dr.  Clendenin.  —  Gun- 
shot Wound  of  Upper  Part  of  Neck ;  Bullet  passed  through  from  Side  to  Side ;  Secondary 
Hemorrhage  on  Fourteenth  Day;  it  was  treated  by  Pressure;  it  recurred  Several  Times, 
and  finally  terminated  in  Death ;  Interesting  Reflections  by  Dr.  Clendenin ;  Important 
Statements  by  the  same  Writer  concerning  other  Cases  of  Secondary  Hemorrhage 
wherein  Pressure  and  the  Persulphate  of  Iron  had  failed,  but  which  were  finally  saved  by 
Ligation.  —  The  Ligature  the  most  reliable  of  all  the  Means  at  our  Disposal  for  the 
Arrest  of  Secondary  Hemorrhage.  —  Eight  Instances  mentioned  in  which  Compression 
failed,  the  Bracliial  Artery  being  wounded.  —  Guthrie's  Direction  not  to  tie  a  Wounded 
Artery  unless  it  Bleeds  at  the  Time  is  far  too  broad  and  undiscriminating.  —  Fatal  Con- 
sequences of  this  Policy  in  the  Case  just  relnted.  —  Good  Results  of  a  Different  Policy  in 
other  Cases.  —  The  Ligature  employed  on  Three  Distinct  Plans  for  the  Arrest  of  Arterial 
Hemorrhage.  —  They  are  enumerated:  1st,  the  Old  Plan;  2d,  that  of  Anel;  3d,  that  of 
Hunter.  — A  Case  contributed  by  Dr.  Leale.  —  Gunshot  Wound  of  Leg  fracturing  Fibula 
and  severing  the  Posterior  Tibial  Artery;  Secondary  Hemorrhage  commencing  on  Tenth 
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Day;  Pressure  and  Astringents  failed  to  arrest  it;  Old  Operation  performed ;  Hemorrhage 
permanently  suppressed,  but  Death  ultimately  occurred  from  Pyaemia.  —  Pyaemia  results 
not  unfrequentty  from  Wounds  of  Arteries.  —  A  Case  contributed  by  Dr.  Clendenin  in 
which  Secondary  Hemorrhage  was  successfully  treated  by  tying  the  Artery  on  the  Plan 
of  Anel.  —  Gunshot,  Wound  of  Cheek,  Tongue,  and  Throat;  Secondary  Hemorrhage  on 
Seventh  Day  from  Mouth;  Astringents  failed  to  arrest  it;  Ligation  of  Lingual  Artery 
which  stopped  the  Bleeding,  and  it  did  not  return.  —  A  Case  contributed  by  Dr.  Heise  in 
which  Secondary  Bleeding  occurring  in  a  Stump  was  successfully  treated  by  tying  the 
Main  Artery  on  the  Plan  of  Anel.  —  Gunshot  Fracture  of  Thigh  involving  Knee-joint; 
Amputation;  Secondary  Hemorrhage  from  Stump  on  Twenty-third  Day  afterwards; 
ligated  the  Femoral  Artery  in  Scarpa's  Space,  which  arrested  the  Bleeding  permanently; 
Recovery.  —  The  Old  Operation  is  generally  to  be  preferred  in  treating  Secondary  Hem- 
orrhage.—  To  what  Cases  the  Plan  of  Anel  is  Applicable.  —  Dr.  David  P.  Smith's  Con- 
tribution on  Secondary  Hemorrhage.  —  An  Account  of  Four  Cases  successfully  treated.  — 
1st.  In  this  Case  the  Brachial  Artery  was  tied  on  the  Plan  of  Hunter.  —  2d.  In  this  Case 
the  Common  Carotid  was  tied  on  the  Plan  of  Hunter.  —  3d.  In  this  Case  also  the  Com- 
mon Carotid  was  tied  on  the  Plan  of  Hunter.  —  4th.  In  this  Case  the  Femoral  was  tied 
on  the  Plan  of  Hunter.  —  Guthrie's  Rule  to  tie  every  Artery  at  the  "  Bursten  Point " 
cannot  always  be  followed.  —  A  Case  contributed  by  Dr.  Clendenin.  —  Gunshot  Wound 
of  Mouth  and  Neck;  Secondary  Hemorrhage  on  Eighteenth  Day;  Ligation  of  Common 
Carotid  Artery ;  Death  Three  Hours  afterwards  by  Coma.  —  On  Cerebral  Mischief  as  a 
Consequence  of  tying  the  Common  Carotid  Artery.  —  The  Fatality  of  this  Operation 
very  great.  —  The  Common  Carotid  should  not  be  tied  in  Cases  where  the  Ligation  of  the 
External  Carotid  or  its  Branches  will  arrest  the  Bleeding.  —  A  Case  contributed  by  Dr. 
B.  Howard.  —  Gunshot  Wound  of  Neck  followed  by  Secondary  Hemorrhage ;  Ligation 
of  Common  Carotid  Artery ;  Result  not  stated.  —  A  Case  contributed  by  Dr.  Leale.  — 
Gunshot  Wound  of  Thigh;  Secondary  Hemorrhage;  Ligation  of  External  Iliac  Artery; 
The  Bleeding  recurred,  but  it  was  controlled  by  Pressure;  Pyaemia  supervened;  Result 
not 'stated.  —  A  Case  which  occurred  in  the  Practice  of  Prof.  Brainard.  —  Ligature  of 
Common  Iliac  Artery  for  Secondary  Hemorrhage  from  Gunshot  Wound  of  Thigh  near 
Pelvis;  Recovery  from  Operation,  but  Death  occurred  Three  Months  afterwards  from 
Typhoid  Fever.  —  Gunshot  Wound  of  Thigh  (Lower  Third)  involving  Femoral  or  Pop- 
liteal Artery;  Vessel  tied  in  Tendinous  Canal  of  the  Adductor  Magnus;  Secondary  Hem- 
orrhage; then  tied  Femoral  Artery  at  Apex  of  Scarpa's  Triangle;  Death  occurred  some 
Time  afterwards  ( Two  Months). —  Secondary  Hemorrhage  from  Stump  after  Amputation 
at  the  Shoulder-joint;  Bleeding  very  profuse  and  repeated;  arrested  by  Pressure  on  the 
Subclavian;  Recovery.  —  The  Ligation  of  the  Subclavian  would  have  been  preferable  in 
this  Case.  —  The  Reasons  stated.  —  Secondary  Hemorrhage  occurring  in  Stumps  should 
be  treated  on  somewhat  Different  Principles  from  those  which  obtain  when  it  occurs  in 
the  Continuity  of  the  Extremities.  —  The  Reasons  stated.  —  Conclusions  concerning  the 
Employment  of  the  Ligature  for  restraining  Hemorrhage.  —  A  pretty  Full  Summary  given. 
—  Why  the  Metallic  Ligature  is  generally  to  be  preferred.  — 7th.  Of  Acupressure  as  an 
Haemostatic  Agent.  —  Dr.  Otis'  Remarks  on  this  Subject.  —  Surgical  Hemorrhage  not 
relieved  by  the  Internal  Administration  of  Astringents. 

THE  following  means  are  employed  by  surgeons  for  the  purpose 
of  arresting  the  flow  of  blood  from  wounded  vessels :  — 

1st.  Local  pressure,  applied  at  the  place  of  injury. 

2d.  Styptics,  such,  for  example,  as  the  vegetable  and  mineral 
astringents,  including  tannin,  nut-gall,  plumbi  acetas,  ferri  per- 
sulphas,  and  ferri  perchlor.,  together  with  cold  in  the  form  of  ice, 
freezing  mixtures,  etc. 

3d.  The  actual  cautery  applied  to  the  bleeding  orifice  and  the 
tissues  surrounding  it. 

4th.   Torsion  of  the  mouth  of  the  bleeding  vessel. 
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5th.  Amputation  of  the  member  above  the  place  of  injury  and 
the  source  of  the  hemorrhage. 
6th.  Ligation,  — 

a.  By  the  old  operation,  which  consists  in  the  application  of  two 
ligatures  to  the  wounded  artery  at  the  place  of  injury,  one  on  the 
proximal  and  the  other  on  the  distal  side  of  the  orifice  in  its  walls. 

b.  By  the  method  of  Anel,  whereby  the  wounded  artery  is  se- 
cured with  only  one  ligature,  applied  between  the  place  of  injury 
and  the  heart,  but  as  near  to  the  former  as  it  "can  conveniently  be 
done  without  tying  in  the  original  wound. 

c.  By  the  method  of  Hunter,  which  consists  in  arresting  the  flow 
of  blood  in  the  wounded  artery,  by  applying  a  ligature  to  the  main 
vessel  between  the  place  of  injury  and  the  heart,  but  at  a  consider- 
able distance  from  the  former. 

7th.  Acupressure,  as  recommended  by  Sir  James  Y.  Simpson. 
The  ancient  surgeons  appear  to  have  been  well  acquainted  with 
Ancient  sur-  the  proper  treatment  of  traumatic  hemorrhage,  although 


geons  on 


treatment  of  a  different  statement  of  this  point  is  often  made  in  modern 

traumatic  , 

hemorrhage.    WOrKS  On  Surgery. 

Celsus  directs  the  employment  of  cold  and  pressure  combined, 
of  the  ligature,  of  caustics,  escharotics,  and  even  the  actual  cautery, 
for  the  purpose  of  arresting  arterial  hemorrhage. 

Galen  recognizes  as  means  of  restraining  the  flow  of  blood  from  a 
wounded  vessel :  1st,  local  pressure  applied  with  the  finger ;  2d, 
torsion  ;  3d,  complete  division  ;  4th,  ligation  ;  5th,  actual  cautery. 
Ligatures,  he  says,  should  not  be  applied  to  veins  to  stop  bleeding, 
but  styptics  should  be  employed.  He  treats  of  the  subject  of  hem- 
orrhage from  wounded  arteries  and  veins  at  great  length. 

Aetius  discusses  the  subject  in  the  same  terms  as  Galen,  and 
recommends  the  ligature  under  the  circumstances  mentioned  by 
him. 

Palladius  says,  we  often  stop  the  bleeding  by  applying  a  ligature 
to  the  divided  vessel. 

Albucasis  mentions  four  methods  of  arresting  hemorrhage  from 
a  wounded  artery :  1st,  the  actual  cautery ;  2d,  the  cutting  of  the 
vessel  completely  across ;  3d,  ligation  ;  4th,  styptics  applied  on  a 
compress  with  a  tight  bandage. 

Averrhoes  recommends  the  use  of  styptics,  the  cautery,  and  the 
ligature  to  suppress  bleeding.  He  states  distinctly  that  the  bleed- 
ing vessel  must  be  secured  with  a  thread,  when  the  hemorrhage 
cannot  be  stopped  by  other  means. 

Avicenna  treats  of  all  the  modes  of  arresting  hemorrhage  with 
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singular  accuracy,  and  at  great  length.  He  mentions  the  applica- 
tion of  cold,  of  escharotics,  and  of  the  actual  cautery.  He  also 
speaks  of  the  complete  division  of  the  wounded  artery,  the  ligation 
of  it  with  a  "  flaxen  thread,"  and  the  application  to  it  of  pres- 
sure by  means  of  a  compress  and  a  bandage  tightly  applied,  when 
the  ligature  cannot  be  employed.  His  description  of  the  process 
by  which  an  artery  is  ligated  "  has  quite  a  modern  complexion." 

Rhases  mentions  the  application  of  snow,  torsion,  ligation,  styp- 
tics, and  cutting  the  wounded  vessel  completely  across.  He  states 
that  Galen  approved  of  the  employment  of  two  ligatures  in  certain 
instances,  of  which  one  should  be  applied  on  each  side  of  the  wound 
in  the  artery,  because  it  sometimes  happens  that  the  inferior  portion 
will  pour  forth  blood  (distal,  or  recurrent  hemorrhage). 

Haly  Abbas  gives  an  interesting  account  of  henwrrhage,  and 
makes  mention  of  bandages  and  the  ligature. 

Paulus  JEgineta  mentions  the  value  of  posture  in  arresting  hem- 
orrhage, and  of  compressing  the  vessel  with  the  finger  at  the 
wounded  part  of  it,  so  as  to  stop  the  flow  of  blood  and  get  a  throm- 
bus. He  also  speaks  of  torsion  and  the  ligature.  He  says  that  an 
effort  should  be  made  to  stop  the  bleeding  from  wounded  veins 
without  tying  them,  —  by  using  styptics  and  pressure.  If  the  hem- 
orrhage come  from  a  wounded  artery,  he  says,  one  of  two  things 
must  be  done,  either  the  vessel  must  be  secured  with  a  ligature,  or 
it  must  be  cut  asunder.  Sometimes  it  is  necessary  to  apply  a  liga- 
ture to  large  veins.  He  states  that  hemorrhage  from  a  wounded 
artery  may  be  distinguished  from  venous  hemorrhage,  because  the 
blood  of  an  artery  is  brighter  and  thinner,  and  is  evacuated  by  pul- 
sations, while  that  of  a  vein  is  blacker  and  without  pulsation.1 

The  early  modern  writers  on  surgery  mention  all  the  ancient 
methods  of  stopping  hemorrhage.    Guy  of  Cauliac  recom-  Eariymod. 
mends  the  ligature  upon  the  authority  of  Galen  and  Avi-  ern  writers- 
cenna.   It  is  also  recommended  by  Brunus,  Theodoricus,  Rolandus, 
and  Lanfrancus.     It  appears,  therefore,  that  the  use  of  the  ligature 
for  arresting  hemorrhage  was  well  understood  by  the  ancients,  and 
has  never  been  lost  sight  of  even  in  the  darkest  ages. 

1.    On  Pressure  as  a  Means  of  arresting  Hemorrhage.  —  When 
bleeding  occurs  from  veins  that  have  been  wounded  in   Pressure  in 
their  continuity,  pressure   applied  to  the  wound  with  a  or?hTge.em 
compress  and  roller  bandage  generally  suffices  for  its  suppression. 

1  Vide  Paulus  jEgineta,  vol.  ii.  pp.  128, 130,  et  seq.    Sydenham  Soc.  ed. 
a  Op.  tit.,  vol.  ii.  p.  132. 
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The  statement  is  made  in  Circular  No.  6,  with  regard  to  gunshot 
wounds  of  veins,  as  already  mentioned,  that  "  no  cases  have  been 
reported  in  which  the  bleeding  could  not  be  controlled  by  press- 
ure." l  Two  cases,  however,  have  been  related  in  these  pages 
which  proved  fatal  from  repeated  hemorrhages.2  When  much 
pressure  is  employed  to  arrest  the  flow  of  blood  from  a  wounded 
vein,  it  is  generally  advisable  to  apply  a  roller  bandage  evenly, 
smoothly,  and  firmly  to  all  of  the  limb  below,  or  on  the  distal  side 
of  the  place  of  hemorrhage,  as  already  recommended.8 

With  regard  to  wounded  arteries,  pressure  may  often  be  advan- 
tageously  employed  to  restrain  hemorrhage,  provided  the 

'  ' 
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orrhage.  vessels  are  small  in  size,  and  completely  divided  at  the 
place  of  injury.  In  such  cases  pressure  generally  arrests  the  bleed- 
ing permanently.  But  local  pressure  has  also  been  temporarily  em- 
ployed with  striking  advantage  for  the  suppression  of  hemorrhage 
from  large  arteries,  such  as  the  femoral,  the  axillary,  and  the 
carotid.  It  is  related  on  page  13  that  an  officer  belonging  to  the 
Army  of  the  Potomac,  who  had  received  a  gunshot  wound  invol- 
vmg  *ne  femoral  artery,  restrained  the  bleeding  with  his 
own  fingers  applied  in  the  wound  until  he  was  brought 
to  a  surgeon,  and  had  the  artery  tied.  In  a  case  related 
to  the  author  by  Dr.  Azpell,  digital  compression  of  a  wounded 
axillary  artery  was  successfully  employed  until  a  ligature  could  be 
applied  to  the  subclavian  artery.  In  the  case  of  General  Arrighi, 
reported  by  Baron  Larrey,  the  right  carotid  artery  was  wounded 
by  a  musket-ball,  and  the  hemorrhage  must  have  inevitably  proved 
fatal,  if  a  soldier  had  not  introduced  his  two  fore-fingers  into  the 
wounds,  and  arrested  the  bleeding  until  Larrey  arrived,  and  tied  the 
vessel.  And,  again,  in  the  case  of  Lieut.  Van  Giesen,  reported 
by  Dr.  Hunt,4  wherein  the  external  carotid  artery  was  wounded 
by  a  pistol-ball,  the  victim  was  saved  from  impending  death  by 
compression  of  the  bleeding  orifice  in  the  vessel,  effected  by  in- 
serting the  thumb  into  the  wound.  All  of  these  patients  recovered. 
With  regard  to  the  amount  of  force  required  to  prevent  the 
But  little  escape  of  blood  from  a  wounded  artery  of  even  a  large 
quired  when  size,  I  have  often  been  surprised  at  finding  by  experiment 
piled.  how  little  it  is  when  directly  applied.  Thus,  in  amputa- 

ting the  thigh,  I  have  several  times  noticed  that  the  escape  of 
The  author's  blood  from  the  severed  femoral  artery  could  be  completely 
experience.  arrested  by  applying  the  finger  but  lightly  to  its  open 

i  Page  39.  a  Vide  Cases  XLV.  and  XLVI. 

«  See  Wounds  of  Veins.  «  Vide  Case  XXVffi. 


ASTRINGENTS   AS   HJ3MOSTATICS.  217 

mouth.  I  have  also  observed  on  several  occasions  that  a  small 
degree  of  pressure  applied  to  the  sides  of  the  same  vessel  sufficed 
to  stop  the  escape  of  blood  from  its  open  mouth.  Once,  in  operating 
for  carcinoma  of  the  breast,  it  happened  to  me  to  unexpectedly  find 
the  deep  axillary  glands  very  much  enlarged  and  diseased.  Their 
removal  was  necessary.  It  was  accordingly  done  ;  and  the  sheath 
of  the  axillary  artery,  on  its  lower  side,  was  laid  completely  bare 
thereby,  for  a  considerable  distance.  I  compressed  the  artery 
laterally  with  my  fingers,  and  likewise  by  pressing  it  upwards 
against  the  shoulder-joint,  and  was  again  surprised  to  find  how 
little  force  was  required  to  stop  the  pulsations  of,  and  arrest  the 
flow  of  blood  through  the  axillary  artery.  I  called  the  attention 
of  the  medical  gentlemen  who  assisted  me  in  performing  the  opera- 
tion, to  this  circumstance.  But  the  credit  belongs  to  Guthrie  of 
first  calling  the  attention  of  the  profession  to  the  subject. 

Pressure  or  compression,  however,  must  not  be  looked  upon  as 
a  substitute  for  the  ligature  in  cases  of  hemorrhage  from  Not  a  sub- 
wounded  arteries.  The  reader  will  recollect  that  in  the  ligature. 
Case  XXX.  reliance  was  placed  on  local  pressure  for  the  purpose 
of  controlling  the  bleeding  from  a  wounded  occipital  artery,  and 
that  it  signally  failed  to  do  it.  This  fact  should  be  borne  in  mind 
by  every  surgeon,  that,  although  pressure  has  occasionally  proved 
successful  in  permanently  arresting  hemorrhage  from  important 
arteries  when  wounded,  it  has  generally  failed,  especially  when 
the  vessel  involved  had  a  large  size.  In  such  cases  repeated  hem- 
orrhages have  generally  occurred,  and  the  patient,  in  Often  a  use- 
almost  every  instance,  has  ultimately  died  of  exhaustion  fuIa^UTant- 
from  loss  of  blood.  But  pressure  may  oftentimes  be  usefully  em- 
ployed as  an  adjuvant  to  other  measures. 

2.  Of  Certain  Astringents  as  Scemostatic  Agents.  —  The  articles 
belonging  to  this  class,  upon  which  most  reliance  seemed  pergniphate 
to  be  placed  by  our  army  surgeons  during  the  late  war,  chloride  of 
were  the  persulphate  and  the  perchloride  of  iron.  They  iron' 
were  found  to  be  useful  in  arresting  parenchymatous  hemorrhage 
occurring  during  the  primary  period,  in  tissues  suffering  from  acute 
inflammatory  oedema,  in  stopping  bleeding  from  small  arteries,  in 
suppressing  hemorrhage  occasioned  by  the  ulceration  of  small 
arterial  twigs  in  the  cavities  of  deep-seated  abscesses,  and,  conjoined 
with  the  local  application  of  ice,  they  were  often  found  to  be  suc- 
cessful in  arresting  secondary  bleedings  from  stumps  that  were 
small  or  moderate  in  quantity,  and  probably  not  connected  with 
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the  main  artery.  The  principal  objections  to  the  employment  of 
these  styptics  have  been  stated  elsewhere.1 

3.  Of  the  Actual  Cautery  as  a  means  of  arresting  Secondary 
Hot  iron  Hemorrhage.  —  This  agent  was  successfully  employed  by 

sucessfully  '  *  J  J 

employed.  some  of  our  military  surgeons  for  the  purpose  of  suppress- 
ing this  form  of  bleeding  when  it  occurred  in  the  midst  of  tissues 
that  were  sloughing,  and  the  coats  of  the  wounded  artery  were  so 
much  weakened  that  they  would  not  hold  a  ligature. 

The  actual  cautery  was  successfully  employed  in  the  following 
Case  contrib-  case  of  secondary  hemorrhage  from  an  unhealthy  wound, 
ciendenm.  which  has  been  contributed  by  Dr.  W.  Clendenin,  late 
Surgeon  U.  S.  Volunteers. 

CASE  LXXI.  Gunshot  Wound  of  Leg ;  Secondary  Hemorrhage  on 
Fifteenth  Day ;  it  recurred  Three  Times  afterwards ;  Wound  unhealthy  ; 
Bleeding  controlled  at  first  ty  Pressure  alone  ;  next  Pressure  and  Liquor 
Ferri  Persulph.  were  tried  without  Success  ;  then  the  Actual  Cautery  ar- 
rested the  Bleeding  ;  Recovery.  —  S.  W.,  private,  Co.  C,  35th  O.  Vols.,  was 
wounded  at  Chickamauga,  September  20th,  second  day's  battle.  The  ball 
struck  him  about  six  inches  below  the  knee-joint,  passed  through  the 
tibialis  anticus  and  extensor  longus  digitorum  muscles,  and  lodged  in  the 
tibia.  But  little  hemorrhage  followed  the  infliction  of  the  wound.  The 
patient  was  retained  in  the  field  hospital  but  two  or  three  days,  and 
was  transferred  to  Nashville,  where  he  arrived  September  28th. 

Most  of  the  wounded  had  to  be  transferred  from  the  battle-field  in 
ambulances  and  wagons  by  a  circuitous  route,  over  very  rough  and 
almost  impassable  roads,  a  distance  of  nearly  sixty  miles,  to  Stevenson, 
Ala.,  and  thence  to  Nashville  by  railroad,  over  one  hundred  miles 
further.  Our  supplies  were  somewhat  deficient,  and  the  enemy  were 
very  often  interrupting  our  communications.  These  causes  combined 
largely  contributed  to  the  sufferings  of  the  sick  and  wounded,  and 
rendered  it  impossible  to  cleanse  and  dress  the  wounds  excepting  at 
long  intervals ;  the  consequence  was  that  when  the  patients  arrived  at 
Nashville,  many  of  the  wounds  presented  an  unhealthy  appearance,  and 
in  some  cases,  a  tendency  to  gangrene.  This  was  the  condition  of  S. 
W.'s  wound.  After  cleansing  the  patient's  (S.  W.'s)  wound,  water 
dressings  were  applied.  The  patient  seemed  to^  improve  up  to  Oct.  5th, 
when  hemorrhage  suddenly  supervened  —  the  bleeding  was  supposed 
to  be  from  the  anterior  tibial  artery,  and  for  the  time  being  it  was 
arrested  by  compression.  Ordered,  fy  Tr.  ferri  chlorid.  3  iij.,  quiniae 
sulph.  gr.  xxiv.,  aq.  dest.  5  vj.,  M.  Dose,  tablespoonful  every  two  hours. 
i  Vide  pp.  52,  53,  73,  74  of  this  essay. 
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Under  this  treatment  the  patient  improved,  and  the  wound  assumed  a 
more  healthy  appearance,  until  October  llth,  when  hemorrhage  again 
occurred.  Compression  again  served  to  control  the  bleeding.  About 
ten  ounces  of  blood  were  lost  by  the  second  hemorrhage.  Within 
twenty-four  hours  hemorrhage  again  came  on  ;  this  time  the  persulph. 
ferri  was  used  with  compression,  and  sufficed  to  control,  but  did  not 
wholly  arrest  the  bleeding.  After  waiting  two  hours,  the  actual  cautery 
was  thoroughly  applied  to  the  bleeding  part. 

From  this  time  onward  the  case  did  well,  and  a  favorable  prognosis 
was  made ;  but  ten  days  subsequently  hemorrhage  again  occurred ; 
styptics  were  tried  in  vain ;  the  hemorrhage  was  alarming.  The  wound 
was  again  thoroughly  cauterized,  which  sufficed  to  permanently  arrest 
the  bleeding.  The  wound  subsequently  healed  up  kindly  and  perfectly. 

In  secondary  hemorrhage  from  sloughing  and  gangrenous 
wounds,  "  I  have,"  says  Dr.  Clendenin,  "  succeeded  very  Dr.  cien- 

•      '       i         ii        T  i  7     Benin's  ex- 

Well   in  arresting  the  bleeding  by  means  of  the  actual  perience 

m  /v  T  with  actaal 

cautery.     To  be  effectual,  the  cautery  must  be  applied  m  cautery, 
the  wound  with  an  unsparing  hand,  so  as  to  destroy  the  slough, 
and  to  completely  seal  up  the  orifice  in  the  bleeding  vessel." 

The  following  case  was  also  contributed  by  Dr.  Clendenin :  — 

CASE  LXXII.  Gunshot  Wound  of  Right  Buttock  penetrating  Pelvic 
Cavity  ;  Secondary  Hemorrhage  commencing  on  Twelfth  Day ;  Pressure 
and  Styptics  tried  without  Success ;  Actual  Cautery  also  unsuccessful.  — 
A  member  of  the  6th  Regiment,  New  Hampshire  Vols.,  was  wounded 
in  the  hip  during  the  second  battle  of  Bull  Run.  The  ball  entered  the 
buttock  on  the  right  side,  near  its  centre,  passing  through  the  glutsi 
muscles,  perforating  the  os  innominata,  and  lodging  within  the  pelvic 
cavity. 

The  patient  was  a  young  man  of  sandy  complexion,  apparently  in 
good  health  at  the  time  the  wound  was  received.  On  the  fifth  day  the 
man  was  transferred  to  "Washington.  When  admitted  to  hospital  the 
patient  seemed  to  be  in  good  condition,  and  the  wound  looked  healthy. 
The  case  progressed  well  without  presenting  any  untoward  symptoms 
until  the  morning  of  the  twelfth  day,  when  blood  began  to  ooze  from  the 
wound,  at  first  slowly,  but  during  the  day  it  became  more  copious. 
Styptics,  compression,  etc.,  were  used  persistently,  but  without  much 
success  ;  hemorrhage  supervened  from  time  to  time  until  the  patient's 
life  was  seriously  endangered  thereby.  The  wound  was  enlarged  for  the 
purpose  of  ligating  the  vessel ;  but  failing  to  find  the  bleeding  vessel, 
the  surgeon  applied  the  actual  cautery,  by  which  the  hemorrhage  was 
arrested. 

On  the  succeeding  day  profuse  bleeding  again  supervened ;  the  actual 
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cautery  was  again  applied  very  thoroughly,  but  without  effect,  and  the 
wound  was  subsequently  twice  cauterized,  yet  the  hemorrhage  continued. 
The  patient  died  on  the  sixteenth  day,  from  the  loss  of  blood. 

Post-mortem  Examination.  —  The  bullet  had  passed  through  the  ilium, 
and  was  found  lying  upon  the  floor  of  the  pelvis.  It  had  wounded  in  its 
course  the  deep  superior  branch  of  the  gluteal  artery  (external  to  the 
ilium),  and,  within  the  pelvis,  the  posterior  trunk  of  the  internal ,  iliac 
artery.  The  first  blood  had  undoubtedly  come  from  the  deep  superior 
branch  of  the  gluteal,  which  was  arrested  by  the  cautery.  The  subse- 
quent bleeding  was  from  the  posterior  trunk  of  the  internal  iliac,  and, 
consequently,  it  was  beyond  the  reach  of  the  cautery. 

Comments.  —  In  the  last  case  it  is  probable  that  the  actual 
More  reliable  cautery  failed  to  arrest  the  flow  of  blood  because  it  could 
ur^and*8"  not  ^e  applied  to  the  bleeding  orifice,  which  was  located 
astringents.  witnm  tne  cavity  of  the  pelvis.  The  last  two  cases  show 
conclusively  that  the  actual  cautery  is  a  more  reliable  agent  for 
procuring  the  arrest  of  secondary  hemorrhage,  than  pressure  and 
the  persulphate  of  iron,  or  any  other  astringent  substance,  whether 
applied  singly  or  in  combination,  since  it  succeeded  in  stopping  the 
bleeding  after  they  had  failed.  Moreover,  the  actual  cautery  is 
in  sloughing  we^  adapted  to  an  important  class  of  cases,  in  the  treat- 
g^nous  ment  of  which  the  surgeon  often  experiences  much  em- 
parts-  barrassment,  from  the  fact  that  the  vessel  lies  in  the 

midst  of  gangrenous  or  sloughing  tissues,  and  its  coats  are  so  much 
softened  that  they  will  not  hold  a  ligature.  In  such  cases  the 
surgeon  may  arrest  the  hemorrhage  either  by  tying  the  main 
arterial  trunk  at  some  point  between  the  wound  and  the  heart,  or 
by  applying  the  actual  cautery  freely  in  the  wound  itself.  The 
latter  proceeding  seems  quite  as  likely  to  prove  successful  as  the 
other,  and  doubtless  should  be  preferred  in  the  treatment  of  many 
cases  of  this  sort. 

4.  With  regard  to  the  Employment  of  Torsion  for  the  purpose  of 

arresting  hemorrhage  from  wounded  arteries,  it  does  not 

Torsion.  =*    .  .  , 

appear  that  the  experience  or  the  late  war  has  made  any 
addition  to  the  stock  of  our  knowledge  on  the  subject.  It  must 
be  considered  as  an  expedient  of  minor  importance  for  the  sup- 
pression of  bleeding  from  injured  arteries. 

5.  Of  Amputation  as  an  Operative  Procedure  which  may  some- 

^mes  ^e  required  in  Consequence  of  Secondary  Hemorrhage 
from    Wounded  Arteries.  —  Amputation  was  one  of  the 
hemorrhage.  leading  operative  resources  employed  by  the  ancients  for 
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the  relief  of  hemorrhage  from  wounds  involving  the  principal  arte- 
ries of  the  extremities ;  and  we  are  sometimes  compelled  to  practice 
it  even  at  the  present  day  in  order  to  save  our  patients  from  death 
by  hemorrhage  and  for  other  causes.  Thus,  in  some  cases  in  what 

. .  cases  still 

or  parenchymatous  hemorrhage,  all  other  means  of  ar-  employed, 
resting  the  flow  of  blood  having  failed,  we  are  forced  to  amputate 
the  member  as  a  surgical  proceeding  of  last  resort.  Again,  it  will 
be  remembered  that  in  Cases  II.  and  III.  the  posterior  tibial  artery 
had  been  bruised  by  a  gunshot  projectile,  which  also  shattered  and 
comminuted  the  bones  entering  into  the  formation  of  the  ankle- 
joint,  and  that  when  secondary  hemorrhage  was  produced  by  the 
separation  of  the  sloughing  coats  of  the  artery,  amputation  was 
performed,  because  it  was  thought  to  afford  the  best  opportunity 
for  the  patient's  recovery.  In  Case  LXI.  the  elbow-joint  was 
badly  fractured  by  a  musket-ball.  Afterwards,  the  brachial  artery 
was  opened  by  the  sloughing  process,  and  profuse  secondary  hem- 
orrhage occurred.  The  arm  was  amptitated,  with  a  good  result.1 

6.  Of  the  Employment  of  the  Ligature  as  a  Means  of  arresting  the 
Flow  of  Blood  from  a  Wounded  Artery.  —  The  following  Dr.  cien- 

•  MIT         T\       TTT     ^ii         i       •          denin's  coa- 

illustrative  case  was  contributed  by  Dr.  W.  Clendenm,  tnbution. 
late  Surgeon  U.  S.  Vols. 

CASK  LXXIII.  Gunshot  Wound  of  Upper  Part  of  Neck,-  Bullet 
passed  through  from  Side  to  Side;  Secondary  Hemorrhage  on  Fourteenth 
Day ;  it  was  treated  by  Pressure  ;  it  recurred  Several  Times,  and  finally 
terminated  in  Death  ;  Interesting  Reflections  ;  Interesting  Statements  with 
Regard  to  Other  Cases  of  Secondary  Hemorrhage,  wherein  Pressure  and 
the  Persulphate  of  Iron  had  failed,  which  were  finally  saved  by  Ligation.  — 
Charles  Raymond,  private,  120th  Pa.  Vols.,  was  wounded  in  the  neck 
at  Chancellorsville.  The  ball  passed  through  the  posterior  border  of 
the  sterno-cleido  mastoid  muscle,  about  two  inches  below  its  insertion, 
and  made  its  exit  just  anterior  to  the  muscle  of  the  same  name  on  the 
opposite  side  of  the  neck,  opposite  the  upper  border  of  the  thyroid  car- 
tilage. For  a  moment  or  two  the  bleeding  was  profuse,  and  was  attended 
with  great  nervous  prostration,  which  culminated  in  syncope. 

The  bleeding  did  not  recur  after  reaction  was  established.  There 
was  no  intermediary  hemorrhage.  On  the  third  day  the  patient  was 
transferred  to  hospital  at  Washington.  He  swallowed  with  difficulty, 
but  there  was  no  other  evidence  of  the  oesophagus  having  sustained  any 
injury  ;  respiration  was  not  interfered  with  in  any  way.  There  were  no 
untoward  symptoms  manifested,  and  for  a  week  the  patient  ate  and  slept 
well,  and  was  evidently  gaining  strength  under  the  influence  of  iron 
i  See  also  Cases  LXII.  and  LXVI. 
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and  quinine,  with  a  nutritious  diet.  On  the  fourteenth  day,  while  he 
was  quietly  sitting  by  the  window,  blood  suddenly  gushed  from  the 
wound  of  entrance.  The  attending  surgeon,  being  in  the  ward  at  the 
time,  succeeded  in  promptly  arresting  the  bleeding,  by  making  com- 
pression upon  the  carotid.  Eighteen  hours  afterwards  the  hemorrhage 
again  supervened.  It  could  not  positively  be  determined  what  artery 
was  wounded.  The  facial  artery  could  be  felt  pulsating  upon  the  ramus 
of  the  inferior  maxilla,  and  the  temporal  in  front  of  the  external  meatus 
of  the  ear.  Compression  was  again  made  with  success,  and  the  case 
again  left  to  nature.  An  intelligent  nurse  was  put  in  charge  of  the  case 
for  the  night. 

The  prognosis  of  the  case  was  fairly  stated  to  the  patient  and  his 
father  (who  had  just  arrived  at  the  hospital),  and  ligature  of  the  bleed- 
ing vessel  urged  as  the  only  reliable  means  of  arresting  the  bleeding 
permanently  ;  but  both  the  patient  himself  and  his  father  opposed  the 
operation,  and  insisted  that  nothing  should  be  done  unless  the  bleeding 
again  occurred.  The  following  morning,  on  my  return  to  the  hospital, 
I  found  my  patient  dead ;  hemorrhage  had  supervened  during  the  night, 
which  the  nurse  was  unable  to  control ;  and  before  the  attending  surgeon 
could  reach  the  bedside  of  the  patient,  he  had  lost  so  much  blood  that 
death  ensued  within  ten  minutes  thereafter.  Here,  then,  upon  the  table 
in  the  dissecting-room,  was  presented  to  me,  [says  Dr.  Clendenin,]  a  most 
profound  and  impressive  essay  upon  the  treatment  of  secondary  hemor- 
rhage. I  then  resolved  never  to  allow  one  hour  to  pass  by  after  the 
second  bleeding,  in  cases  of  secondary  hemorrhage,  without  applying  a 
ligature  upon  the  bleeding  vessel,  if  possible  to  do  so. 

According  to  my  own  experience,  [observes  Dr.  Clendenin,]  the  ligature 
The  ligature  is  the  only  reliable  method  of  treating  secondary  hemorrhage, 
liable.  A  ligature  should  be  put  upon  the  vessel  both  above  and  below 

the  source  of  the  hemorrhage.  In  three  cases  of  secondary  hemor- 
rhage, following  wounds  of  the  palmar  arch  —  two  cases  of  the  left  and 
one  of  the  right  hand  —  I  tried  compression  upon  the  radial  and  ulnar 
arteries,  together  with  the  application  of  persulphate  of  iron  to  the 
wound ;  yet  the  bleeding  recurred  from  time  to  time  for  from  four  to 
six  days,  and  was  finally  permanently  arrested  by  ligatures. 

In  eight  cases  of  secondary  hemorrhage  from  the  brachial  artery  (fol- 
Hghtin-  lowing  gunshot  wounds  of  the  arm),  I  tried  compression  most 
which  com-  faithfully,  [Dr.  Clendenin  remarks,]  but  in  every  case  nothing 
SSed°n  more  was  effected  than  the  temporary  arrest  of  the  flow  of 
blood  ;  and  after  subjecting  the  patients  to  the  torture  of  compression 
for  many  hours,  the  necessity  for  deligation  became  absolute,  and  the 
command,  though  reluctantly  obeyed,  was  followed  by  success  in  each 
case. 

Comments.  —  The  foregoing  case  again  illustrates  the  inefficiency 
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of  pressure  when  employed  as  a  means  of  arresting  secondary  hem- 
orrhage from  an  important  artery. 

It  also  affords  an  illustration  of  the  fact  that  Guthrie's  dictum  to 
the  surgeon,  whereby  he  is  directed  not  to  tie  a  wounded  QUthrieig  &. 
artery,  unless  it  bleed  at  the  time,  is  far  too  broad  and  rectioa- 
undiscriminating.  If  the  wounded  vessel  in  this  case  had  been 
properly  secured  by  ligature  directly  after  the  occurrence  of  the 
second  hemorrhage,  as  suggested  by  Dr.  Clendenin,  this  patient's 
life  might  have  been  saved.  But  by  adopting  the  policy  Fatal  conse- 
of  procrastination,  he  was  allowed  to  bleed  to  death.  In  twa  policy. 
the  case  of  John  Williams,  No.  XXIX.,  the  brachial  artery  was 
partially  divided  with  the  point  of  a  sabre,  near  its  commencement. 
It  was  promptly  secured  by  two  ligatures,  one  of  which  was  ap- 
plied on  each  side  of  the  orifice,  when  the  patient  was  brought  to 
the  hospital,  although  it  did  not  bleed  at  the  time.  I  Good  results 

*  .  .        of  a  different 

maintain  that  this  procedure  was  eminently  proper  in  policy. 
this  case  ;  for  it  is  almost  certain  that,  sooner  or  later,  the  hemor- 
rhage would  have  started  afresh,  and,  if  it  occurred  in  the  night- 
time, so  much  blood  might  be  lost,  before  the  wounded  vessel  could 

7  O  ' 

be  secured  by  ligature,  as  to  place  the  patient's  life  in  great  peril, 
or  even  to  utterly  destroy  it.  Instances  of  similar  import  might 
be  indefinitely  multiplied,  if  it  were  necessary  so  to  do. 

The  ligature  is  employed  for  the  arrest  of  arterial  hemorrhage 
in  three  different  situations,  as  already  stated  :  1st.  It  is  ^^  toap. 
applied  in  the  wound  itself,  to  the  injured  vessel  on  each  ply  heature- 
side  of  the  lesion  in  its  walls,  on  the  old  plan  ;  2d.  It  is  applied  to 
the  proximal  portion  of  the  artery  before  it  reaches  the  wound, 
but  near  to  it,  on  the  plan  of  Anel  ;  and  3d.  It  is  applied  to  the 
main  arterial  trunk  at  a  point  remote  from  the  wound,  on  the  plan 
of  Hunter. 

The  following  case  was  contributed  by  Dr.  C.  A.  A  case  con- 
Leale,  late  Acting  Assistant  Surgeon  U.  S.  Army.  Dr. 


CASE  LXXIV.  Gunshot  Wound  of  Leg,  fracturing  Fibula  and  cutting 
across  Posterior  Tibial  Artery  ;  Secondary  Hemorrhage  commencing  on 
Tenth  Day  ;  Pressure  and  Astringents  failed  to  arrest  it  ;  Old  Operation  per- 
formed ;  Hemorrhage  arrested,  but  Death  ultimately  occurred  from  Pyaemia. 
—  William  H.  Jones,  private,  Co.  E,  65th  N.  Y.  Vols.,  aged  26  ;  wounded 
at  Fort  Fisher,  on  the  25th  of  March,  1865,  by  a  minie  ball,  which  passed 
through  the  middle  third  of  his  leg,  fracturing  jibula  and  cutting  across  the 
posterior  tibial  artery. 

He  was  admitted  to  Armory  Square  Hospital,  March  28th.    Two 
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pieces  of  the  fibula  were  removed  at  Field  Hospital ;  there  was  con- 
siderable hemorrhage  at  time  of  injury ;  secondary  hemorrhage  took 
place  April  4th,  which  was  checked  by  liq.  ferri  persulph.,  and  com- 
pression of  popliteal  artery.  The  hemorrhage  recurred  about  twenty- 
four  hours  after,  on  the  5th  ;  lost  about  four  ounces  of  blood  on  4th,  and 
same  quantity  to  day.  Styptics  will  not  check  it. 

He  was  placed  under  an  anaesthetic,  and  the  wound  was  enlarged  by 
cutting  between  the  gastrocnemius  and  soleus  muscles ;  the  artery  was 
ligated  at  both  its  distal  and  proximal  extremities,  but  only  after  about 
forty  minutes'  labor  and  considerable  loss  of  blood  —  about  eight  ounces. 
When  he  came  out  from  under  the  anaesthetic  he  was  very  feeble ;  gave 
immediately  brandy  and  champagne  every  half  hour,  with  beef-tea,  q.  s. ; 
had  several  chills  during  the  day. 

April  6.  —  Wound  perfectly  dry,  not  the  slightest  suppuration  no- 
ticed ;  stimulants  and  beef*tea. 

April  11.  —  Chills  have  continued ;  wounds  have  commenced  to  sup- 
purate ;  extreme  nausea ;  he  is  very  anaemic.  Stimulants  and  beef-tea, 
with  an  occasional  anodyne,  were  prescribed. 

April  17.  —  He  was  transferred  to  Ward  G,  where  he  died  on  the 
19th  (I  think). 

Comments.  —  This  case  affords  us  another  example  in  which 
pressure  and  styptics  failed  to  control  the  flow  of  blood  from  an 
important  artery,  which  had  been  severed  by  a  gunshot  projectile. 

It  also  shows  the  great  superiority  of  the  ligature  as  a  haemostatic 
agent  over  compression  and  the  persulphate  of  iron.  After  the 
bleeding  vessel  was  tied,  the  hemorrhage  did  not  return. 

In  this  case  the  ligation  was  practiced  in  the  original  wound,  and 
two  ligatures  were  employed.  One  of  them  was  applied  to  the 
proximal,  and  the  other  to  the  distal  end  of  the  divided  artery. 
The  distal  ligature  was  applied  for  the  purpose  of  preventing  recur- 
rent hemorrhage,  or  bleeding  from  the  mouth  of  the  distal  portion 
of  the  vessel. 

This  operation  is,  in  most  cases  of  hemorrhage  from  wounded, 
ulcerated,  and  sloughing  arteries,  to  be  preferred  to  either  of  the 
other  methods  of  ligation,  because  it  is  believed  to  be  more  success- 
ful in  arresting  the  bleeding  permanently. 

This  patient  died  of  pyaemia;  and  this  circumstance  calls  our  at- 
py*mia  in  tention  to  the  fact  that  the  purulent  infection  not  unfre- 
with  wounds  quently  occurs  in  connection  with  wounds  and  injuries  of 
of  arteries.  arteries.  Of  the  cases  of  secondary  hemorrhage  narrated 
in  these  pages,  seven  terminated  in  death  from  pyaemia  ;  and,  so  far 
as  the  development  of  that  affection  is  concxerned,  the  wounds  and 
injuries  of  blood-vessels  must  be  considered  as  the  next  most  pro- 
lific cause  after  the  traumatic  lesions  of  the  osseous  tissue. 


LIGATION   ON  THE  PLAN  OP  ANEL.  225 

In  the  next  case  secondary  hemorrhage  occurred  from  a  wound  of 
the  tongue.  It  was  treated  successfully  by  the  application  casecontrib- 

.       uted  by  Dr. 

of  a  ligature  after  the  method  of  Anel.  The  account  of  it  ciendenin. 
has  been  contributed  by  Dr.  W.  Ciendenin,  late  Surg.  U.  S.  Vols. 

CASE  LXXV.  Gunshot  Wound  of  Cheek,  Tongue,  and  Throat ;  Second- 
ary Hemorrhage  on  Seventh  Day  from  Mouth  ;  Astringents  failed  to  arrest 
it ;  Ligation  of  Lingual  Artery,  which  arrested  the  Bleeding,  and  it  did  not 

return ;  Recovery. Mclntire,  a  private  of Mass.  Vols.,  was 

wounded  in  the  neck  at  the  Battle  of  Mission  Ridge.  The  ball  passed 
through  the  left  cheek,  carrying  away  the  first  and  second  molar  teeth 
of  the  corresponding  side,  thence  through  the  under  surface  of  the 
tongue  obliquely  from  above  downwards  and  forwards,  and  emerging 
immediately  beneath  the  horizontal  ram  us  of  the  lower  jaw  external  to 
the  point  of  insertion  of  the  digastricus  muscle.  There  was  but 
slight  hemorrhage.  The  loose  spiculae  of  bone  and  the  teeth  were  re- 
moved with  the  forceps,  and  the  external  wound  dressed  with  lint  wet 
with  cold  water.  On  the  seventh  day  hemorrhage  occurred ;  the  blood 
flowed  from  the  mouth  entirely.  Styptics  were  tried,  but,  proving  use- 
less, I  proceeded  to  ligate  the  lingual  artery  at  the  point  where  that 
vessel  passes  into  the  submaxillary  triangle,  and  thence  upward  behind 
the  Hyo-glossus  muscle. 

The  ligature  was  successfully  applied,  and  the  hemorrhage  arrested. 
The  bleeding  did  not  recur.  The  patient  made  a  good  and  perfect 
recovery. 

In  the  following  case  secondary  hemorrhage  occurred  in  a  thigh- 
stump,  on  the  twenty-third  day  after  amputation.    It  was  Casecontnb- 
/»  11-1  i         i    i/»          i     uted  by  Dr« 

very  proluse,  and  the  patient  lost  two  and  one  half  pounds  Heisc. 

of  blood  in  one  minute.  It  was  treated  successfully  by  the  appli- 
cation of  a  ligature  to  the  femoral  artery  on  the  plan  of  Anel.  Its 
history  has  been  contributed  by  Dr.  A.  W.  Heise,  late  Surg.  100th 
111.  Vols. 

CASE  LXXVI.  Gunshot  Fracture  of  Thigh  involving  Knee-joint ;  Am- 
putation; Secondary  Hemorrhage  from  Stump  on  Twenty-third  Day  after- 
wards ;  ligated  Femoral  Artery  in  Scarpa's  Space,  which  arrested  the 
Bleeding  permanently  ;  Recovery.  —  Capt.  Hezekiah  Gardiner,  100th  HI. 
Vols.,  wounded  at  Mission  Ridge,  Nov.  25th,  1863.  A  musket-ball  had 
entered  two  inches  above  right  knee-joint,  and  escaped  at  the  popliteal 
space,  fracturing  the  femur  to  its  middle  third,  and  into  the  knee-joint. 
Passing  my  finger  through  the  opening  from  which  the  ball  had  es- 
caped, the  popliteal  artery  could  be  distinctly  felt  denuded  of  its  sheath. 
A  consultation  was  held  with  Surgeons  Glick  and  Phelps,  U.  S.  Vols., 
and  decided  to  amputate,  which  was  done  the  following  morning,  in  the 
middle  third  of  femur,  by  the  anterior  and  posterior  flap-method. 

15 
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November  27.  —  Progressing  very  favorably  ;  two  thirds  of  stump 
healed  by  first  intention  ;  is  cheerful,  sleeps  well,  and  has  a  good  appe- 
tite. 

Everything  went  on  exceedingly  well  up  to  December  19th,  when  all 
at  once  fearful  hemorrhage  occurred.  The  patient  lost,  in  one  minute, 
two  and  a  half  pounds  of  blood.  The  femoral  artery  was  ligated  in 
Scarpa's  triangle.  A  nourishing  diet,  with  beer,  milk-punch,  and  an 
opiate  at  night  were  allowed. 

January  18.  —  Ligature  was  removed  this  morning  ;  patient  doing 
very  well  ;  is  able  to  sit  up  ;  expects  to  go  home  on  a  leave  in  eight  or 
ten  days  ;  stump  healed. 

Comments.  —  While  the  old  operation,  which  consists  of  secur- 
oia  opera-  ing  the  bleeding  artery  by  two  ligatures  applied  in  the 

tionpre-  '.     J 

ferred  in  sec-  wound,  one  on  the  proximal  and  the  other  on  the  distal 

ondary  hem-  /»•.  *»  '      •        i  •    i  •          •• 

orrhage.        side  of  the  orifice  in  the  arterial  tunics,  is,  in  most  cases 

of  secondary  hemorrhage,  to  be  preferred  to  any  other  form  of  li- 

gation,  still  the  tying  of  the  injured  vessel  by  the  method  of  Anel 

may  sometimes  be  employed  with  advantage  to  the  patient 

Plan  of  Anel.  ,        .  ,  '  T, 

and  with  credit  to  the  surgeon,  r"  or  example,  m  a  case 
where,  from  any  cause,  a  ligature  cannot  be  applied  to  the  artery 
at  the  place  where  it  has  been  wounded,  the  next  best  thing  that 
can  be  done  is  to  tie  it,  on  the  proximal  side,  as  close  to  the  wound 
as  possible,  which  is,  to  all  intents  and  purposes,  the  operation  of 
Anel.  Thus,  in  Case  LXXV.,  a  ligature  could  not  be  applied  to 
the  lingual  artery  where  it  was  wounded  in  the  tongue  ;  but  the 
hemorrhage  was  permanently  arrested  by  tying  the  lingual  artery 
at  the  place  of  election,  and  the  patient  made  a  good  recovery. 

Again,  in  cases  of  secondary  hemorrhage  occurring  in  arm  and 
thigh  stumps  after  amputation,  the  bleeding  artery  may  oftentimes 
be  ligated  on  the  plan  of  Anel,  with  marked  advantage,  especially 
if  the  tissues  at  the  end  of  the  stump  are  sloughing,  and  the  coats 
of  the  vessel  are  too  soft  to  hold  a  ligature  in  that  situation. 


The  .next  four  cases   have  been  contributed  by  Dr. 

Smith's  con-    _,^       ,  _    _^      __      #  f^     _      _          .          _  _ 

tnbution.  David  P.  Smith,  late  Surg.  U.  S.  vols.,  in  charge  of 
Fairfax  Seminary  U.  S.  Army  General  Hospital.  They  are  cases 
Four  cases  of  secondary  hemorrhage  in  which  ligatures  were  applied 

successfully 

treated.  between  the  wound  and  the  heart,  and  were  followed  by 
success. 

FIRST.  —  -  was  admitted  into  Fairfax  Seminary  Hospital,  in 
October,  1862,  with  gunshot  wound  perforating  upper  third  right  fore- 
arm, passing  anterior  to  the  bones.  Sometime  after  admission,  profuse 
hemorrhage  occurring,  the  usual  incisions  were  made,  both  the  ulnar  and 
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interosseous  arteries  found,  and  repeated  attempts  made  to  place  liga- 
tures upon  them.  The  molecular  disintegration  of  the  tissues  Bwchlal  ar 
was  so  great  that  they  would  not  hold,  and  consequently  the  ter-v  tied  on 

.         .  .  r  i         i      /.    i         „  Hunter's 

brachial  was  tied  in  the  bend  of  the  elbow.     Not  a  bad  symp-  plan. 
torn  followed,  and  he  was  soon  sent  home  with  wound  entirely  cicatrized, 
suffering  only  from  contraction  of  flexor  muscles  resulting  from  loss  of 
substance. 

SECOND. Klinghard  was  admitted  into  Fairfax  Seminary  Hos- 
pital in  May,  1864,  with  gunshot  fracture  of  ascending  ranius  of  right 
lower  jaw.  Upon  insertion  of  the  finger  into  orifice  of  entrance  just 
below  zygoma,  the  ball  was  felt  lying  behind  the  ramus,  and  was 
easily  removed.  A  large  fragment  of  bone  loose  in  the  tissues  was  then 
seized  and  drawn  out  by  the  forceps,  when  a  tremendous  gush  of  blood 
took  place.  The  twisted  suture  was  used  to  close  the  external  wound, 
and  the  common  carotid  immediately  ligated.  No  further  ^TcHied 
hemorrhage  occurred.  The  operator  and  writer  of  this  was  ™anHunter'8 
soon  afterwards  prostrated  by  a  dissection-wound,  and,  being  relieved 
from  duty,  lost  sight  of  the  case.  On  his  return  to  hospital  duty  in 
December,  Klinghard  was  found  in  good  health,  suffering  only  from 
inability  to  open  his  jaws  sufficiently  to  chew  solid  food.  He  was  soon 
afterwards  discharged  from  the  service. 

THIRD. Salmon, ,  was  admitted  into  Fairfax  Sem- 
inary Hospital,  in  April,  1865,  with  gunshot  fracture  of  right  lower 
jaw,  at  the  junction  of  the  horizontal  and  ascending  rami ;  bullet  enter- 
ing at  corner  of  the  mouth,  and  passing  out  directly  over  the  carotid 
artery.  Shortly  after  admission  the  injured  side  became  greatly  in- 
filtrated with  blood,  and  external  hemorrhage  took  place  to  the  amount 
of  twelve  or  sixteen  ounces.  The  common  carotid  artery  was  common 
at  once  tied.  Hemorrhage  ceased  for  twelve  hours,  and  the  ^Hunter's 
engorgement  of  the  side  of  the  face  diminished  to  a  great  ex-  plan- 
tent.  At  the  expiration  of  that  time  a  small  hemorrhage  occurred,  but 
was  readily  checked  by  the  persulphate  of  iron.  This  occurred  several 
times  to  a  small  extent.  Brandy  and  beef-tea  was  assiduously  given, 
and  the  man  slowly  gained  until  the  wound  closed  without  further 
operative  procedure. 

FOURTH. was  admitted  into  Fairfax  Seminary  Hospital 

in  May,  1865,  having  already  been  subjected  to  a  partial  exsection  of 
left  fibula  for  gunshot  injury.  About  ten  days  from  time  of  operation 
profuse  hemorrhage  occurred,  flooding  the  bed.  The  superficial  femoral 
was  immediately  ligated  in  Scarpa's  triangle.  No  further  Femoral  tied 
hemorrhage  occurred,  and  wound  rapidly  cicatrized.  p?an.  U° 

Dr.  Smith  observes  that  the  above  mentioned  cases  are  very  sig- 
nificant.    The  two  cases  of  ligature  of  the  carotid  were  the  only 
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ones  that  occurred  to  (him)  and  were  both  successful.  In  one 
instance  of  ligature  of  brachial  at  bend  of  elbow,  upon  the  person 
of  a  major,  on  board  of  the  hospital  transport  Atlantic,  for  profuse 
hemorrhage,  resulting  from  gunshot  flesh-wound  of  fore  arm,  the 
result  could  not  be  ascertained,  and  consequently  it  is  not  counted. 
Enough  cases  of  a  similar  character,  says  Dr.  Smith,  have  oc- 
curred to  warrant  us  in  advocating  the  procedure  whenever  the 
wound  is  in  a  decidedly  unhealthy  condition.  Mr.  Guthrie's 
rule  to  tie  evei7  artery  at  the  "  bursten  point  "  cannot 
followed.  always  be  followed,  on  account  of  the  impossibility  of 
reaching  a  sound  portion  of  the  artery  through  the  wound. 

In  the  next  case  secondary  hemorrhage  followed  a  gunshot 
wound  involving  the  face  and  neck.  It  was  profuse,  and  the 
patient  lost  a  large  quantity  of  blood  before  surgical  aid  could  be 
case  by  Dr.  procured.  The  trunk  of  the  common  carotid  artery  was 
ciendenin.  faft  on  fae  p]an  of  Jjunter,  which  restrained  the  hem- 
orrhage, but  the  patient  died  comatose  in  about  three  hours  after 
the  operation.  Its  history  was  contributed  by  Dr.  W.  Ciendenin, 
late  Surg.  U.  S.  Vols. 

CASE  LXXVII.  Gunshot  Wound  of  Mouth  and  Neck ;  Secondary 
Hemorrhage  on  Eighteenth  Day  /  Ligature  of  Common  Carotid  Artery ; 
Death  Three  Hours  afterwards  by  Coma.  —  J.  R.,  of  the  10th  Ohio  Vols., 
wounded  at  the  battle  of  Stone  River,  Dec.  31st,  1862.  The  ball  passed 
through  the  mouth  under  the  tongue,  and  made  its  exit  in  the  neck, 
posterior  to  the  sterno-cleido  mastoideus  muscle,  about  two  inches  below 
the  mastoid  process  oh  the  right  side.  The  wound  did  well  until  the 
night  of  the  17th  of  January,  when  hemorrhage  suddenly  supervened. 
The  patient  was  alone  at  the  time,  and  lost  a  large  quantity  of  blood 
before  medical  aid  could  be  procured ;  the  patient  was  by  permission 
at  a  private  residence.  Compression  upon  the  right  carotid  artery  con- 
trolled the  bleeding.  The  surgeon  in  charge  of  the  case,  instructed  the 
attendants  how  to  make  compression,  which  was  kept  up  until  daylight. 
Compression  was  discontinued  without  the  recurrence  of  the  hemorrhage  ; 
the  patient  was  then  transferred  to  a  hospital.  The  patient  remained 
quite  comfortable  during  the  day,  but  the  following  morning  the  hem- 
orrhage again  supervened,  and  was  again  arrested  by  compression. 
Four  hours  after,  the  hemorrhage  again  supervened,  and  the  surgeon  at 
once  proceeded  to  ligate  the  artery,  which  he  did  after  a  protracted 
search,  occupying  fully  one  hour. 

The  patient  became  comatose  within  a  few  moments  after  the  ligature 
was  applied,  and  death  ensued  in  about  three  hours. 

The  brother  of  the  deceased  immediately  obtained  possession  of  the 
body,  and  a  post-mortem  examination  could  not  be  made. 
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In  this  case  the  operation  was  very  protracted ;  but  of  this  it  must  be 
said  that  the  neck  was  so  much  swollen  as  to  almost  entirely  obliterate 
the  landmarks.  But  the  chief  cause  of  delay  was  the  difficulty  the  surgeon 
experienced  in  detecting  the  situation  of  the  vessel  by  its  pulsation, 
after  its  neighborhood  had  been  reached.  The  patient  was  very  feeble 
from  loss  of  blood,  the  circulation  was  so  very  weak  that  the  finger, 
being  placed  firmly  upon  the  artery,  was  unable  to  appreciate  any  pulsa- 
tion, for  the  same  reason  that  the  pulse  at  the  wrist  cannot  be  felt  when 
it  is  excessively  feeble,  if  the  artery  be  firmly  pressed  back  against  the 
bone.  Let  him  hold  his  finger  lightly  upon  the  vessel  and  he  will  then 
feel  its  feeble  thrill  against  his  finger.  In  this  case,  too  large  an  open- 
ing was  made  in  the  sheath,  and  the  vein  bulged  up  over  the  artery, 
and  embarrassed  the  operation  very  much. 

Comments.  —  The  fatal  result  in  this  case,  which  was  attended 
with  the  production  of  cerebral  symptoms,  whose  development 
began  a  few  minutes  after  the  ligature  was  applied,  reminds  the 
author  that  of  the  eleven  cases  related  in  the  pages  of  this  essay, 
wherein  the  common  carotid  artery  was  tied  on  the  plan  of  Hunter, 
for  the  purpose  of  arresting  hemorrhage  (primary  in  one,  second- 
ary in  ten  instances)  from  the  internal  carotid  artery,  or  from  some 
branch  or  branches  of  the  external  carotid  artery,  seven  cerebral 

*  '     V     .       mischief 

died,  but  three  recovered,  and  in  one  case  the  result  is  from  tying 

1-ri/^i  11  111         common 

not  stated.  In  the  ratal  cases  death  was  produced  by  carotid, 
the  following  causes :  inflammation  of  the  brain  in  two  instances, 
softening  of  the  brain  in  one  instance,  abscess  of  the  brain  in  one 
instance,  coma  in  one  instance,  exhaustion  resulting  from  loss  of 
blood  occasioned  by  a  repetition  of  hemorrhages  from  a  wounded 
occipital  artery  in  one  instance,  and  exhaustion  pro-  Fatality  of 
duced  by  loss  of  blood  which  occurred  prior  to  the  opera-  very  great, 
tion  in  one  instance.  In  five  of  the  seven  fatal  cases,  death  was 
produced  by  either  inflammation,  or  softening,  or  abscess,  of  the 
brain,  or  by  coma  ;  that  is,  by  some  affection  of  the  brain.1  In  the 
remaining  two  cases,  it  was  occasioned  by  the  loss  of  blood.  The 
ratio  of  mortality  attending  the  ligation  of  the  common  carotid 
artery  for  the  suppression  of  traumatic  hemorrhage  is,  according 
to  this  exhibit,  very  great,  being  no  less  than  63.6  per  cent.,  on 
the  supposition  that  the  case,  the  result  of  which  is  not  stated,  ter- 
minated in  recovery.  The  question,  therefore,  naturally  arises 

l  Dr.  Norris'  valuable  and  well-known  paper  on  ligation  of  the  carotid  artery  teaches 
substantially  the  same  important  lesson.  American  Journal  Medical  Sciences,  1845,  vol.  x. 

Thus,  of  thirty-two  deaths  following  ligature  of  the  common  carotid  artery,  eighteen,  or 
more  than  half,  were  due  to  cerebral  disease.  See  also  Erichsen's  Science  and  Art  of 
Surgery,  pp.  521,  522. 
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whether  some  operative  procedure  other  than  ligation  of  the  com- 
mon carotid  artery  might  not  be  employed  for  the  relief  of  this 
class  of  cases  with  more  successful  .results.  In  the  opinion  of  the 
author,  this  question  should  be  answered  in  the  affirmative.  In 
the  case  of  ligation  of  the  right  common  carotid  artery,  wherein 
when  not  to  recovery  took  place,1  the  bleeding  was  not  permanently 
mon  carotid,  arrested  until  the  left  external  carotid  was  also  tied.  The 
lingual  artery  being  the  source  of  the  hemorrhage,  why  would  it 
not  have  been  preferable  to  tie  that  artery  at  the  place  of  election, 
as  was  done,  with  a  good  result,  by  Clendenin  in  Case  No.  LXXV.  ? 
The  lingual  artery  could  have  been  tied  on  both  sides  if  necessary, 
without  detriment  to  the  brain.  In  cases  of  consecutive  hemor- 
rhage occurring  in  the  face  and  upper  part  of  the  neck,  where  it  is 
uncertain  what  branch  or  branches  of  the  external  carotid  artery 
are  wounded,  ligation  of  the  external  carotid  itself  might  be  prac- 
ticed on  both  sides,  if  necessary,  without  inducing  inflammation  or 
other  lesion  of  the  brain.  This  operation,  too,  would  be  more 
likely  to  restrain  the  bleeding  permanently,  in  such  cases,  than  the 
ligation  of  the  common  trunk  of  the  carotid  vessels ;  for  it  hap- 
pened in  three  of  the  eleven  cases,  wherein  the  last-mentioned 
operation  was  performed,  that  the  hemorrhage  returned.2  The 
case  of  incised  wound  of  the  occipital  artery  which  proved  fatal 
by  a  repetition  of  the  hemorrhages,  should  have  been  treated,  not 
by  ligating  the  common  carotid  artery,  but  by  tying  the  injured 
vessel  in  the  wound,  or,  in  case  that  could  not  be  done,  by  tying  the 
occipital  artery  on  the  plan  of  Anel,  on  both  sides  if  necessary  to 
restrain  the  bleeding,  or,  in  case  that  operation  could  not  be  per- 
formed, by  ligating  the  external  carotid  artery.  By  pursuing  such 
a  course  in  the  surgical  treatment  of  this  class  of  hemorrhages,  the 
bleeding  would  be  controlled  with  greater  certainty,  the  brain 
would  be  much  less  likely  to  sustain  injury,  and  the  patient  would 
be  more  apt  to  recover,  than  he  is  when  treated  by  ligation  of  the 
common  carotid  artery. 

CASE  LXXVIII.  Gunshot  Wound  of  Neck  followed  by  Secondary  Hem- 
DP.  B.  HOW-  orrhage  ;  Ligation  of  Common  Carotid  Artery  ;  it  was  contrib- 
*rd'8CMe-  uted  by  Dr.  B.  Howard,  late  Assistant  Surg.,  U.  S.  Army.- 
Private  Daniel  Zichler,  Co.  A,  9th  Mass.,  2d  Brigade,  1st  Division,  5th 
Corps,  was  struck  by  a  ball  just  anterior  to  his  left  ear,  the  ball  passing 
backwards,  downwards,  and  outwards. 

Several  days  afterwards  (May  17th),  profuse  secondary  hemorrhage 

i  Vide  Case  No.  LV.  «  Vide  Cases  Nos.  XXX.  and  LXIX. 
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occurred  from  the  wound,  which  I  immediately  arrested  by  ligating  the 
common  carotid,  at  the  anterior  border  of  S.  cleid.  mastoideus. 

The  next  day,  May  18,  pulse  was  ninety-six,  and  patient  felt  com- 
fortable. 

May  19.  —  Pulse  eighty-four  and  equal. 

May  20.  —  Pulse  one  hundred  and  equal. 

May  21.  —  Pulse  eighty  and  equal.  Patient  complained  of  burning 
sensation  of  right  side  of  head. 

Dr.  Smith,  of  Tappan,  N.  Y.,  who  remained  in  attendance  upon  him 
at  Fredericksburg,  reported  him  very  comfortable  on  the  eighth  day 
after  operation. 

The  following  case,  in  which  the  external  iliac  artery  was  tied 
for  secondary  hemorrhage,  has  been  contributed  by  Dr.  Dr  L^,, 
C.  A.  Leale,  late  Acting  Assistant  Surgeon,  U.  S.  Army.  CMe' 

CASE  LXXIX.  Gunshot  Wound  of  Thigh ;  Secondary  Hemorrhage  ; 
Legation  of  External  Iliac  Artery ;  Bleeding  recurred,  but  it  was  con- 
trolled by  Pressure  ;  Pyaemia  ;  Result  not  stated.  —  James  R.  Spaulding, 
112th  N.  Y.,  wounded  at  Fort  Fisher,  January  15th,  1865,  through 
fleshy  portion  of  left  thigh.  In  the  last  of  January  the  wound  began  to 
ulcerate,  and  then  to  bleed.  He  was  then  able  to  sit  up  in  a  chair. 

April  2,  1865.  —  Dr.  S.  M.  Horton,  U.  S.  Army,  tied  the  external 
iliac  artery. 

Secondary  hemorrhage  occurred  some  time  afterwards,  but  it  was 
controlled  by  pressure. 

Has  now  extensive  suppuration,  diarrhoea,  sweet  breath,  chills,  sweatss 
bed  sores,  appetite  poor,  no  cough,  skin  clear,  pulse  rapid,  tongue  pale 
and  polished.  Result  not  stated,  but  it  is  supposed  to  have  been  fatal. 

CASE  LXXX.  Ligature  of  Common  Iliac  Artery  for  Secondary  Hem- 
orrhage from  Gunshot  Wound  of  Thigh,  near  Pelvis ;  Recovery  from 
Operation,  but  Death  Three  Months  afterward  from  Typhoid  Fever.  — 
Prof.  Brainard  has  reported  the  following  case  in  which  he  performed 
this  operation :  — 

April  9,  1863,  called  to  visit  Colonel  Scott,  19th  Illinois  Vols.,  who 
was  wounded  at  the  battle  of  Stone  River.  A  musket-ball  had  passed 
from  before  backwards  through  the  thigh,  entering  below  the  pelvis  and 
at  the  outside  of  the  femoral  artery,  grazing  the  inside  of  the  femur,  and 
coming  out  of  the  buttock. 

At  the  time  of  the  accident  there  was  hemorrhage,  which  was  con- 
trolled, as  was  supposed,  by  pressure  on  the  femoral  artery.  The  com- 
pression was  continued  about  three  weeks,  during  which  time  no  hem- 
orrhage occurred.  The  wound  suppurated,  and  some  small  scales  of 
bone  came  out  of  each  orifice  of  the  wound. 

He  was  removed  to  his  home  in  Chicago,  and  did  well,  although  the 
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wound  remained  open  behind,  until  about  the  5th  of  April,  three  weeks 
after  the  accident,  when  a  small  tumor  formed  in  front,  which  was 
opened.  A  day  or  two  afterwards,  hemorrhage  occurred  from  both 
openings.  It  was  for  this  that  my  advice  was  asked.  On  the  night  of 
the  9th,  at  eleven  o'clock,  copious  hemorrhage  again  occurred,  which  was 
controlled  in  a  measure,  but  continued  at  intervals  during  the  night. 

April  10.  —  Saw  him  at  ten  o'clock,  and  applied  the  compressor  over 
the  femoral  artery.  This  seemed  to  arrest  the  bleeding,  but  in  about 
two  hours  it  returned. 

The  bleeding  had  been  so  great  as  to  threaten  life,  and  I  determined 
to  tie  the  external  iliac  artery,  not  doubting  from  the  history  of  the 
case  that  the  hemorrhage  came  from  branches  of  the  profunda  femoris, 
close  to  its  origin. 

With  the  aid  of  Prof.  Freer  and  the  Drs.  Hurlburt,  the  ligature  was 
placed  upon  the  external  iliac  artery  in  the  usual  manner,  as  that  de- 
scribed by  Lisfranc ;  but  on  changing  the  position  of  the  patient  to 
remove  the  soiled  bed-clothing,  the  bleeding  returned  as  freely  as  ever. 
On  a  reexamination,  the  ligature  was  found  to  control  the  external  iliac, 
and  it  was  evident  that  the  ischiatic  artery  was  the  one  now  giving  blood. 
The  danger  was  urgent,  and  I  enlarged  the  wound  of  operation  upward 
and  outward,  and  placed  a  ligature  on  the  common  iliac  artery.  The 
anterior  wound  in  the  thigh  was  then  enlarged,  and  a  great  quantity  of 
coagula  removed  from  it  by  the  finger.  No  bleeding ;  patient  under 
chloroform  during  the  operation.  Warm  applications  to  the  member  : 
brandy  and  broth  ordered. 

April  11,  A.  M.  —  Limb  cool,  but  not  cold;  has  been  troubled  with 
nausea  and  attempts  to  vomit,  which  gave  pain  in  the  wound ;  pulse 
one  hundred,  condition  good.  Ordered  an  enema  and  a  solution  of 
soda  bicarb.,  with  gum  arabic  for  the  vomiting.  Broth  continued. 

April  12.  —  Has  considerable  pain  and  tenderness  in  the  region  of 
the  left  kidney ;  pulse  one  hundred  and  twenty ;  slept  well  during  the 
night  with  two  doses  of  acetum  opii ;  wounds  commencing  to  suppurate. 

April  13.  —  Pulse  one  hundred  ;  tenderness  in  left  side  diminished  ; 
takes  broth  with  wine  ;  slept  well. 

April  20.  —  Cut  of  operation  suppurates  freely.  Allowed  beef-broth 
and  wine,  with  opiate  at  night. 

April  24.  —  Ligature  on  the  external  iliac  artery  came  away. 

May  1.  —  Ligature  on  common  iliac  came  away.     Patient  doing  well. 

May  12.  —  Wound  of  operation  healed. 

From  this  time  he  remained  in  good  health  until  the  early  part  of 
July,  although  the  wound  continued  to  suppurate,  and  some  small  pieces 
of  bone  were  discharged  at  the  posterior  orifice. 

At  this  time  he  was  attacked  by  a  copious  watery  diarrhoea,  followed 
by  typhoid  fever,  of  which  he  died  July  8,  three  months  after  the  opera- 
tion.1 

l  Vide  American  Journal  Medical  Sciences,  April,  1864,  pp.  565,  566. 
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The  next  two  illustrative  cases  have  been  contributed  TWOC.*.« 
by  Dr.  C.  A.  Leale,  late  Acting  Assistant  Surgeon,  U.  b^o?.  Leaie. 
S.  Army. 

CASE  LXXXI.  Gunshot  Wound  of  Thigh  (Lower  Third)  involving 
Femoral  Artery  ;  Artery  Tied  in  Tendinous  Canal  of  the  Adductor  Mag- 
nus ;  Secondary  Hemorrhage;  Tied  Femoral  Artery  then  at  Apex  of 
Scarpa's  Triangle;  Death  some  Time  afterwards  (Two  Months).  —  Joseph 
O'Keefe,  Major  2d  N.  Y.  Vols.,  aged  24,  wounded  at  Five  Forks,  Va., 
April  1,  1865,  by  a  canister-ball  in  the  postero-inner  part  of  the  right 
thigh,  at  its  lower  third,  near  the  base  of  the  popliteal  space  (flesh  wound). 
The  femoral  artery  was  injured,  considerable  hemorrhage  followed,  the 
vessel  was  ligated  within  the  adductor  magnus  muscle,  the  ligature 
sloughed  off,  and  the  artery  was  again  ligated  at  apex  of  Scarpa's 
triangle,  at  City  Point. 

April  29. — Admitted  to  the  Armory  Square  U.  S.  Army  General 
Hospital.  He  was  then  very  anaemic ;  the  limb  was  cedematous  from 
foot  to  Poupart's  ligament ;  was  carried  to  the  hospital  from  the  trans- 
port on  a  stretcher,  under  the  immediate  charge  of  Assistant  Surgeon 
Parry.  He  had  considerable  pain,  which  seemed  to  be  produced  mainly 
by  the  tension  of  the  integuments  that  resulted  from  the  oeddmatous 
swelling  of  the  limb.  After  consultation,  I  bandaged  the  limb  from  foot 
to  seat  of  injury.  Prescribed  champagne,  one  bottle  daily,  anodynes, 
and  beef-tea. 

May  2.  —  Has  rested  very  comfortably ;  appetite  good ;  transferred 
to  R.  C.  Hospital,  where  he  died  about  one  month  afterwards. 

The  author  supposes  that  the  oedema  of  the  limb  presented  in 
the  foregoing  case,  was  due  to  the  occlusion  of  the  femoral  vein, 
either  in  consequence  of  original  injury  of  the  vein  itself,  or  of 
thrombosis. 

CASE  LXXXII.  Secondary  Hemorrhage  from  Stump  after  Amputation 
at  Shoulder-joint ;  Bleedings  very  Profuse  and  repeated;  arrested  by  Pres- 
sure on  the  Subclavian ;  Recovery.  —  J.  G.  Twerk,  1st  Lieutenant  3d 
N.  J.  Battery,  age  35,  wounded  at  Fort  Haskell  by  a  conical  ball,  in 
left  arm,  upper  third  ;  admitted  to  Armory  Square  Hospital,  24th  April, 
1865  ;  arm  had  been  amputated  while  at  City  Point,  at  shoulder-joint. 

While  at  City  Point  Hospital,  also,  had  hemorrhage  several  times 
(twice)  from  the  axillary  artery  in  stump ;  it  was  checked  each  time  by 
digital  pressure  and  compresses  (after  the  patient  had  lost  an  immense 
quantity  of  blood),  applied  on  the  subclavian  artery. 

When  admitted  to  Armory  Square  Hospital,  he  was  very  anaemic ; 
had  considerable  pain,  the  seat  of  the  greater  part  of  which  was  above 
the  clavicle,  where  a  large  abscess  had  formed  in  consequence  of  the  pres- 
sure. This  I  explored  with  a  grooved  needle ;  found  pus,  which  I 
evacuated  by  a  free  incision  ;  discharged  eight  ounces  of  laudable  pus. 

Gave  stimulants,  morphia,  and  beef-tea. 
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July.  —  The  patient  has  had  no  unfavorable  symptoms  since  last  note. 
Has  continued  to  improve ;  the  stump  has  entirely  closed ;  there  is  a 
slight  superabundance  of  flap.  He  is  in  good  condition,  having  become 
quite  plethoric  ;  no  pain  and  excellent  spirits. 

Comments.  —  The  author,  however,  thinks  that  it  would  have 
Ligationof  been  preferable,  in  the  case  iust  related,  to  tie  the  sub- 

nul)c]avian  ..        .  ,  .         _          ,  . 

would  have    clavian  artery  when  the  first  hemorrhage  occurred  (pro- 

been  prefer-         --IIP  i  i         i  i        i «  i  11 

able.  vided,  or  course,  that  the   bleeding  vessel  could  not  be 

secured  with  a  ligature  in  the  stump),  instead  of  relying  upon 
compression  of  the  subclavian  artery  to  restrain  the  bleeding ;  for 
with  such  treatment  it  is  probable  that  the  second  hemorrhage 
would  have  been  prevented,  and  the  patient  would  have  made  a 
safer  and  more  speedy  recovery. 

We  may  here  remark  that  secondary  hemorrhage  occurring  in 
Secondary  a  stump  admits  of  being  treated  on  principles  somewhat 
^stumps,  different  from  those  which  should  guide  the  surgeon  in 
cases  of  secondary  hemorrhage  occurring  in  the  continuity  of  a 
limb,  because  in  stumps  there  is  no  risk  of  bleeding  from  the  distal 
orifice,  and  but  small  risk  of  the  occurrence  of  consecutive  gan- 
grene when  the  main  artery  is  tied  on  the  plan  of  Anel  or  Hunter, 
for  the  purpose  of  suppressing  secondary  hemorrhage.  Thus,  the 
principal  objections  to  the  employment  of  the  ligature  on  the  plan  of 
Anel  or  Hunter  for  arresting  hemorrhage  when  it  occurs  from 
wounds  in  the  continuity  of  the  extremities,  do  not  hold  good  in 
cases  of  secondary  bleeding,  when  it  occurs  in  the  stumps  of  am- 
putated limbs. 

CONCLUSIONS     CONCERNING     THE     EMPLOYMENT    OF    THE    LIGATURE 
FOR   RESTRAINING   HEMORRHAGE. 

1st.  The  ligature  is  the  most  reliable  of  all  the  means  we  possess 
for  restraining  hemorrhage.1 

2d.  The  ligature  should  be  applied  to  the  wounded  vessel  at  the 
place  of  injury  for  such  purpose,  whenever  the  operation  is  prac- 
ticable. 

3d.  When  an  important  artery  is  wounded  in  its  continuity,  two 
ligatures  should  always  be  applied  to  the  vessel,  one  on  each  side 
of  the  bleeding  orifice  in  its  walls,  or  one  on  each  end  if  it  has  been 
completely  divided  ;  for  if  a  proximal  ligature  only  is  employed, 
it  happens  not  unfrequently  that  hemorrhage  from  the  distal  orifice 
or  end  of  the  artery  occurs  soon  after  the  collateral  circulation  is 
established. 

l  See  pp.  221  to  228  of  this  essay. 
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4th.  The  operation  of  tying  the  wounded  vessel  should  not  be 
unnecessarily  delayed,  for  such  procrastination  has  not  unfre- 
quently  produced  disastrous  consequences.1 

5th.  Guthrie's  direction  that  when  arterial  hemorrhage  occurs, 
the  wound  should  not  be  dilated  and  the  vessel  tied,  unless  bleeding 
exists  at  the  time,  is  far  too  broad  and  undiscriminating ;  for  if 
the  injured  vessel  has  a  large  size,  or  is  but  partially  divided,  or 
the  hemorrhage  is  only  temporarily  arrested  by  some  foreign  body, 
or  by  coagulated  blood  in  the  track  of  the  wound  outside  the  ves- 
sel, the  observance  of  this  rule  may  unnecessarily  place  the  patient's 
life  in  great  peril. 

6th.  When  the  course  of  the  external  wound  is  very  oblique, 
and  the  spot  where  the  artery  is  injured  can  be  ascertained,  it  is 
not  unfrequently  advisable  to  cut  directly  down  upon  the  vessel  at 
the  place  of  injury,  instead  of  enlarging  the  original  wound  by  in- 


cision. 


7th.  When  the  wounded  vessel  is  not  accessible  at  the  place  of 
injury,  for  the  purpose  of  tying  it,  as,  for  example,  in  some  cases 
where  the  tongue  is  wounded,  or  some  branch  of  the  internal 
maxillary  artery  is  injured  by  a  penetrating  wound  of  the  face,  or 
some  branch  of  the  internal  iliac  artery  by  a  similar  wound  of  the 
pelvis,  the  main  trunk  should  be  secured  by  ligature  applied  as 
near  to  the  injured  part  as  practicable. 

8th.  When  it  is  not  practicable  to  tie  the  wounded  vessel  at 
the  place  of  injury,  it  is  generally  better  to  tie  the  main  trunk  on 
the  plan  of  Anel  than  on  the  plan  of  Hunter ;  as,  for  example, 
when  some  branch  of  the  lingual  artery  is  wounded,  it  is  preferable 
to  tie  that  artery  itself  at  the  place  of  election,  instead  of  the  ex- 
ternal carotid,  and,  when  the  internal  maxillary  is  wounded,  to  tie 
the  external  carotid  instead  of  the  common  carotid  ;  and,  indeed, 
when  any  branch  of  the  external  carotid  is  wounded  in  such  a 
situation  that  it  cannot  be  tied  at  the  place  of  injury  nor  in  its 
course,  it  is  better  to  tie  the  external  than  the  common  carotid, 
for,  by  so  doing,  the  consecutive  lesions  of  the  brain,  which  are 
very  frequently  produced  by  the  latter  operation,  are  entirely 
avoided.3 

9th.  Secondary  hemorrhage  occurring  in  the  stumps  of  ampu- 
tated limbs,  not  parenchymatous  in  character,  should  be  treated, 
when  profuse  or  dangerous,  by  opening  the  flaps  and  tying  the 

*  See  pp.  221,  222,  of  this  essay. 

2  See  Case  of  John  Williams,  No.  XXIX. 

8  See  pp.  228,  229,  230,  also  Dr.  Prince's  remarks  on  p.  149  of  this  essay. 
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bleeding  orifice.  When  that  operation  is  not  practicable  by  reason 
of  sloughing  of  the  parts,  or  because  the  walls  of  the  artery  are  too 
rotten  to  hold  a  ligature,  or  for  other  cause,  the  main  trunk  should 
be  secured  on  the  plan  of  Anel  or  Hunter.  When  the  bleeding 
is  slight,  and  probably  does  not  proceed  from  the  main  artery,  it 
should  be  treated  with  styptics,  or  compression,  or  both  combined. 
The  same  directions  are,  in  the  main,  applicable  to  the  treatment 
of  secondary  hemorrhage  from  wounds  in  the  continuity  of  the 
limbs. 

10th.  But  secondary  hemorrhage  occurring  in  the  palm  of  the 
hand,  when  the  bleeding  vessel  cannot  be  secured  in  the  wound 
itself,  from  the  tumefaction  or  sloughing  condition  of  the  parts,  or 
because  the  performance  of  the  operation  would  require  division  of 
the  annular  ligament,  or  for  other  sufficient  cause,  the  brachial 
artery  should  generally  be  tied  on  the  plan  of  Hunter. 

llth.  When  an  important  artery  of  the  extremities  has  been 
wounded  by  a  fragment  of  bone  in  a  case  of  simple  fracture,  and  an 
operation  is  necessary,  it  may  be  advisable  to  tie  the  main  trunk 
on  the  plan  of  Hunter,  as  originally  recommended  by  Dupuytren, 
rather  than  to  amputate  the  member.1  But,  when  the  fracture  is 
compound,  it  is  generally  preferable  to  tie  the  injured  vessel  in 
the  wound,  or  to  amputate,  if  the  parts  are  so  much  bruised  and 
torn  that  in  all  probability  the  vitality  of  the  limb  will  not  be  main- 
tained after  the  operation. 

12th.  The  metallic  ligature  or  suture  generally  appears  to  be 
why  the  preferable  to  the  silken  or  linen  article,  because  of  its 

metallic  liga/-     J  .  .     . 

ture  is  gen-    non-absorbent  properties.  Thus,  it  is  not  liable  to  become 

erally  to  be  .  r  .  ' 

preferred.  soaked  with  decomposing  discharges ;  and  thus  it  pro- 
duces less  irritation  of  the  surrounding  parts  than  the  other  kinds 
of  ligature. 

7.  Of  Acupressure  as  an  Haemostatic  Agent.  —  Dr.  Otis  states, 
»r.  Otis'  re-  ^n  Circular  No.  6,  concerning  acupressure :  "  The  new 
haemostatic  process  recommended  by  Professor  Simpson, 
was  adopted  in  a  few  cases,  with  favorable  results."  2  The  author, 
however,  has  no  experience  in  the  employment  of  this  procedure, 
and  no  original  cases  have  been  furnished  him. 

i  See  pp.  20, 21,  37,  40, 128, 131  of  this  essay.  *  Circular  No  6,  p.  79. 
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ON  PARENCHYMATOUS  HEMORRHAGE. 

This  Variety  of  Hemorrhage  was  not  described  until  a  Recent  Period.  —  Stromeyer's  Re- 
marks concerning  it.  —  The  Blood  in  this  Form  of  Hemorrhage  does  not  issue  in  Distinct 
Streams.  —  Parenchymatous  Hemorrhage  may  occur  during  the  Primary,  the  Inter- 
mediary, and  the  Secondary  Period.  —  The  Pathology  differs  in  the  Several  Periods.  — 
The  Pathology  explained  for  each  of  these  Periods.  —  A  Case  related  in  which  Profuse 
Parenchymatous  Hemorrhage  occurred  during  the  Primary  Period.  —  Secondary  Ampu- 
tation of  the  Thigh  performed  for  Gunshot  Injury  of  the  Leg;  Copious  Parenchymatous 
Bleeding  from  Surface  of  Stump;  it  was  arrested  hy  covering  the  Raw  Surface  of  the 
Stump  with  Lint  soaked  in  Liquor  Ferri  Persulph.;  Recovery:  why  Parenchymatous 
Hemorrhage  occurred  in  this  Case.  —  Another  Instance  of  this  Form  of  Hemorrhage  occur- 
ring during  the  Primary  Period  referred  to.  —  An  Illustrative  Case  contributed  by  Dr, 
Clendenin.  —  Gunshot  Wound  of  Right  Knee-joint ;  Secondary  Amputation  of  Thigh,  fol- 
lowed by  very  Profuse  Parenchymatous  Hemorrhage  from  the  Stump ;  Death ;  Autopsy ; 
Femoral  Vein  occluded  by  Thrombus.  This  Case  differs  from  the  Preceding  because  the 
Femoral  Vein  was  occluded.  —  A  Case  in  which  Parenchymatous  Hemorrhage  occurred 
during  the  Intermediary  Period  referred  to. — An  Illustrative  Case  related,  in  which 
this  Form  of  Bleeding  occurred  during  the  Secondary  Period.  —  Gunshot  Wound  of  Right 
Thigh  in  its  Middle  Third;  Bone  apparently  not  injured;  Bullet  lodged;  Parenchyma- 
tous Hemorrhage  on  Thirty-second  and  Thirty-third  Days ;  Death,  with  Symptoms  of 
Pyaemia;  Autopsy;  Femoral,  External,  and  Common  Iliac  Veins  filled  up  with  Coagu- 
lated Blood  (Thrombus),  which,  in  Some  Places,  was  undergoing  Spontaneous  Degenera- 
tion, or  Puriform  Liquefaction.  A  Remarkable  Instance  of  Parenchymatous  Hemorrhage 
occurring  during  the  Secondary  Period  referred  to.  — The  Bleeding  proved  Fatal.  —  It  was 
produced  by  Thrombus.  —  Another  Case  referred  to  in  which  this  Form  of  Hemorrhage 
occurred  during  the  Secondary  Period.  —  Two  Cases  belonging  to  the  Same  Category 
related.  —  Gunshot  Fracture  of  Left  Radius  and  Right  Carpus ;  Parenchymatous  Hemor- 
hage  from  Both  Wounds  on  Twenty-third  Day ;  Amputation ;  Death ;  Autopsy.  —  Paren- 
chymatous Hemorrhage  from  a  Stump  Sixteen  Days  after  Amputation ;  Cold,  Astringents 
and  Pressure  failed  to  arrest  it;  Reamputation ;  Death  from  Pyaemia,  Five  Days  after  the 
Operation;  Autopsy;  Visceral  Abscesses  found  in  Lungs  and  Liver.  —  Summary  of  Five 
Cases  in  which  Parenchymatous  Hemorrhage  occurred  during  the  Secondary  Period.  — 
On  Capillary  Bleeding  from  Granulating  Surfaces  produced  by  Venereal  Excitement  and 
by  Excesses  in  Drinking.  —  The  Scorbutic  Diathesis  does  not  induce  Parenchymatous 
Hemorrhage.  —  Treatment.  —  To  what  Cases  the  Persulphate  or  the  Perchloride  of  Iron 
is  Applicable,  and  how  it  should  be  applied.  —  Concerning  the  Use  of  Hot  Water  as  a 
Haemostatic  Agent.  —  How  the  Bleeding  should  be  treated  when  it  results  from  Throm- 
bosis. —  How  Capillary  Hemorrhage  should  be  treated  when  it  is  produced  by  Strong 
Nervous  or  Vascular  Excitement. 

THIS  variety  of  hemorrhage  has  not  received  distinct  and  special 
notice  from  surgeons  until  a  very  recent  period.  No  account  of 
it  whatever  is  given  by  Guthrie,  Hennen,  or  any  of  the  older 
writers  on  military  surgery.  We  therefore  infer  that  it  did  not 
attract  their  attention.  Concerning  it  Stromeyer  says  :  — 
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"  The  parenchymatous  hemorrhages  are,  as  I  have  found,  and  will 
stromeyer's  elsewhere  prove  by  facts,  at  once  a  symptom  of  the  entrance 
remarks  of  pUS  mto  tne  veins,  and  of  stoppage  of  the  larger  veins 
by  coagulation.  The  stagnation  of  blood  thereby  ensuing  gives  rise 
to  hemorrhage  from  the  capillary  vessels  lying  free  in  the  wound,  and, 
on  this  account,  the  blood  so  lost  has  neither  a  decidedly  venous  nor 
arterial  character.  Nevertheless,  I  will  not  assert  that  parenchy- 
matous hemorrhages  —  independent  of  stagnation  in  the  veins,  and 
similar  to  scorbutic  bleedings,  —  are  not  met  with  from  the  surface 
of  wounds."  * 

In  cases  of  parenchymatous  hemorrhage  the  blood  does  not  issue 
Blood  does  from  the  wounded,  or  granulating,  or  ulcerating  surface, 
distinct  * m  *n  distinct  streams,  but  seems  to  be  poured  out  therefrom 
streams.  ^y  a  process  of  general  oozing  through  small  openings. 
We  therefore  infer  that  it  has  its  anatomical  source  in  the  capillary 
vessels,  and  that  it  is,  in  reality,  a  capillary  hemorrhage.  In  such 
cases  the  blood  flows  in  a  steady  stream.  It  does  not  possess  the 
purple  hue  of  venous,  nor  the  bright-red  color  of  arterial  blood.  It 
is,  in  general,  not  so  dark  as  the  former,  nor  so  bright  as  the  latter. 
It  therefore  usually  has  a  distinct  color  of  its  own,  which,  con- 
ioined  with  the  flow  of  the  escaping  blood  in  a  steady  current,  has 
caused  us  at  least  to  suspect,  in  some  cases  where  these  phenomena 
were  present,  that  the  hemorrhage  was  parenchymatous  in  char- 
acter, before  the  wounded  surface  was  exposed  to  view,  or  other- 
wise submitted  to  examination. 

Parenchymatous  hemorrhage  has  been  met  with  during  the 
May  occur  primary,  the  intermediary,  and  the  secondary  periods  in 
m^yf inter-  tne  history  of  wounds  ;  but  the  causes  which  produce  it, 
an^'second-  and  the  pathological  conditions  upon  which  its  occurrence 
ary  penods.  depends,  are,  for  the  most  part,  widely  different  in  each 
of  these  three  periods,  but  more  especially  in  the  primary  and 
in  the  secondary  ones.  Parenchymatous  hemorrhage  has  been 
Pathology  encountered  during  the  primary  period  in  connection 
period™  '  with  amputation  of  the  thigh,  and  other  members,  per- 
formed through  tissues  that  have  been  previously  inflamed,  and  in 
which  the  inflammatory  process  has  not  yet  entirely  subsided.  The 
consequence  is  that  the  dilated  capillary  blood-vessels,  which  have 
been  divided  in  the  operation,  being  paralyzed  by  the  inflammatory 
process,  are  unable  to  contract  so  as  to  completely  close  the  open- 
ings that  have  been  made  in  them,  and  thus  the  blood  flows  un- 
obstructedly  from  their  open  mouths,  until  it  is  arrested  either  by 

i  Vide  Stromeyer  on  Gunshot  Fractures,  p.  15,  Am.  ed.,  1862. 
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surgical  art,  or  by  the  occurrence  of  syncope,  or  until  death  takes 
place. 

Parenchymatous  hemorrhage  has  been  met  with  during  the  in- 
termediary period  in  cases  of  amputation  wherein  the  Pathology 

i  /»      i  TI          i  MI  iii  i  i  in  interme- 

mouths  of  the  dilated  capillary  blood-vessels  were  but  diary  period. 
feebly  and  imperfectly  closed,  so  that  when  reaction,  with  the 
vascular  excitement  attending  it,  came  on,  these  barriers  against 
hemorrhage  gave  way,  and  the  blood  was  poured  out  through  the 
open  mouths  of  the  capillaries  into  the  interior  of  the  stump.  In 
such  cases,  more  or  less  parenchymatous  bleeding  had,  for  the 
most  part,  also  occurred  immediately  after  the  performance  of  the 
operation,  and,  occasionally,  the  capillary  oozing  has  continued  in 
a  minor  degree,  until  the  advent  of  the  intermediary  period,  when 
the  flow  of  blood  becomes  more  copious  for  the  reasons  stated  above. 
When  parenchymatous  hemorrhage  occurs  during  the  secondary 
period,  it  is  generally  associated  with  the  symptoms  of  Pathology 

,  •  i       i  'it  -i    *n  secondary 

pyaemia,  or,  at  least,  with  the  pyssmoid  phenomena,  and  period, 
is  produced  by  the  obstruction  of  the  veins  which  proceed  from 
the  affected  part  toward  the  heart,  with  coagulated  blood  (throm- 
bus), as  was  pointed  out  by  Stromeyer.  The  condition  of  affairs, 
so  far  as  the  circulation  of  the  blood  is  concerned,  in  a  wounded 
limb,  the  principal  veins  of  which  are  occluded  by  thrombosis,  is  as 
follows  :  the  blood  injected  into  the  limb  through  its  arteries,  being 
not  carried  away  through  its  veins,  stagnates,  and  exhibits  a  ten- 
dency to  escape  from  the  parts  whose  capillary  vessels  are  not 
strengthened  and  supported  by  tissues  extraneous  to  their  walls. 
Thus  it  happens,  in  such  cases,  that  the  capillary  vessels  of 
wounded,  granulating,  and  ulcerating  surfaces  not  unfrequently 
give  way  from  the  internal  pressure  of  the  blood,  and  parenchy- 
matous hemorrhage  is  produced. 

The  following  case,  which  occurred  in  the  author's  practice, 
affords  an  example  of  parenchymatous  hemorrhage  oc-  caseinpri- 
curring  during  the  primary  period.  It  attended  the.  "^p*1*0*- 
operation  of  amputating  the  thigh,  performed  through  tissues 
which  had  previously  been  disordered  by  the  inflammatory  pro- 
cess, and  which  had  not  yet  been  restored  to  a  healthy  condition. 

CASE  LXXXIII.  Secondary  Amputation  of  Thigh  performed  for  Gun- 
shot Injury  of  Leg ;  Copious  Parenchymatous  Hemorrhage  (Primary) 
from  Surface  of  Stump  ;  it  was  arrested  by  covering  the  Raw  Surface  of 
the  Stump  with  Lint,  soaked  in  Liquor  Ferri  Persulph. ;  Recovery. — 
Lieut.  C.  H.  Doerflinger,  Co.  K,  26th  Wisconsin  Vols.,  aged  20,  and  of 
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naturally  fine  physique,  was  wounded  at  the  battle  of  Chancellorsville, 
May  2,  1863,  by  a  musket-ball  (cylindro-conoidal),  which  penetrated 
the  left  leg  about  four  inches  above  the  internal  malleolus,  fractured  the 
tibia,  and,  passing  downward,  fractured  the  astragalus  and  calcaneum, 
emerging  finally  through  the  sole  of  the  foot.  He  was  treated  in  the 
field  hospital  for  some  time ;  but,  when  the  troops  moved,  he  was 
brought  to  the  Stanton  U.  S.  Army  General  Hospital,  June  15th,  1863. 

His  foot  and  leg  were  then  much  swelled,  the  tumefaction  extending 
up  to  the  knee ;  the  ankle-joint  was  open,  and  the  wounds  were  sup- 
purating freely.  He  was  also  thin  and  pale.  The  water  dressing  was 
applied,  and  a  nutritious  diet  ordered. 

June  18.  —  He  was  attacked  by  fever,  ushered  in  by  a  chill. 

June  19.  —  The  fever  continued. 

June  20.  —  The  foot  and  ankle  are  greatly  swelled ;  the  skin  pre- 
sents an  erysipelatous  blush ;  the  superficial  lymphatics  of  the  leg  and 
thigh  are  inflamed ;  they  feel  like  hard  cords,  and  the  skin  over  them  is 
streaked  dark-red  in  color  nearly  to  the  groin ;  free  incisions  were  made 
in  the  foot  to  relieve  tension  ;  cold  applications  to  the  leg  and  thigh. 

June  21.  —  The  lymphatic  glands  of  the  groin  were  swelled  and  pain- 
ful. Prescribed  ungt.  hydrarg.  et  camphor. 

June  24.  —  The  inflammation  of  the  lymphatics  had  subsided,  and  he 
was  much  better  in  every  respect. 

June  26.  —  The  swelling  of  the  foot  and  leg  again  increased,  and 

June  27.  —  The  thigh  was  amputated  by  Assistant  Surgeon  G.  A. 
Mursick,  U.  S.  Vols.,  at  the  lower  third  by  the  circular  method,  the  leg 
being  so  much  swelled  and  inflamed  that  the  operation  could  not,  with 
propriety,  be  performed  below  the  knee.  At  the  place  of  operation  the 
tissues  were  considerably  swelled  and  inflamed.  A  large  number  of 
ligatures  were  applied.  There  was  also  a  troublesome  oozing  of  blood 
from  the  surface  of  the  stump  in  the  nature  of  a  parenchymatous  hem- 
orrhage. After  a  time  the  wound  of  operation  was  closed,  and  the 
stump  dressed  ;  but  the  patient  was  directed  to  remain  on  the  operat- 
ing table.  In  a  little  while  we  were  summoned  to  his  aid  on  account 
of  the  profuseness  of  the  flow  of  blood  through  the  dressings.  These 
were  immediately  removed,  and  the  stump  opened,  for  the  purpose  of 
ascertaining  the  source  of  the  hemorrhage.  It  was  then  seen  that  the 
blood  did  hot  flow  in  distinct  streams,  but  that  it  was  poured  out  from 
the  parenchyma  upon  the  whole  of  the  raw  surface  of  the  stump,  by  a 
process  of  general  oozing,  which,  in  the  aggregate,  constituted  a  stream 
of  considerable  size.  The  application  of  cold  water,  and  even  of  ice,  did 
not  arrest  this  parenchymatous  bleeding,  and  seemed  to  retard  it  but 
little.  Finally,  we  covered  the  whole  surface  of  the  stump  with  lint 
soaked  in  liquor  ferri  persulph.,  and  this  proceeding  speedily  con- 
trolled the  hemorrhage.  The  stump  was  left  open  to  granulate  from 


ANOTHER    CASE   IN   PRIMARY  PERIOD.  241 

the  bottom,  and  to  prevent  any  accumulation  of  pus  therein.  Afterwards 
the  patient  slowly  recovered.1 

Comments.  —  It  is  obvious  that,  in  the  foregoing  case,  the  hem- 
orrhage took  place  from  the  open  mouths  of  the  dilated  capillary 
blood-vessels  belonging  to  the  inflamed  tissues,  through  which  the 
operation  was  performed.  If  these  tissues  had  been  healthy,  the 
capillaries  divided  by  the  operation  would  have  speedily  closed 
their  mouths  by  contraction,  and  thus  all  bleeding  would  have 
ceased  soon  after  the  principal  arteries  were  tied.  But  one  of  the 
effects  of  the  inflammatory  process  is  to  produce  dilatation  and 
destruction,  more  or  less  complete,  of  the  contractility  of  the 
capillary  vessels  belonging  to  the  diseased  part,  or.  in  other  words, 
paralysis  of  the  walls  of  these  capillaries,  and  thus  it  happens  that 
troublesome  or  even  dangerous  parenchymatous  hemorrhage  may 
be  induced  by  the  section  of  recently  inflamed  tissues,  while  per- 
forming such  an  operation  as  amputation  of  the  thigh. 

In  the  case  of  Joseph  B.  Hutchings,  which  is  related  in  the 
the  chapter  on  osteo-myelitis?  secondary  amputation  of  Another  case 
left  thigh  was  performed  for  a  gunshot  fracture  involving  period, 
the  knee-joint.  The  operation  was  attended  with  the  loss  of  a 
considerable  quantity  of  blood.  The  hemorrhage  was  parenchy- 
matous, the  blood  being  poured  out  from  the  capillaries  belonging 
to  the  swollen  and  inflamed  tissues  through  which  the  operation 
was  performed.  It  was  controlled  by  the  free  application  of  liquor 
ferri  persulph.,  and  the  stump  was  left  open ;  but  the  patient  died 
on  the  fifth  day  afterwards  of  exhaustion,  occasioned  principally  by 
osteo-myelitis. 

The  next  case  is  also  an  example  of  parenchymatous  hemor- 
rhage, which  occurred  from  the  surface  of  a  thigh-stump  Cage  by  Dr 
immediately  after  amputation  had  been  performed ;  but  Olendenm- 
the  loss  of  blood  was  so  great  before  the  bleeding  was  arrested, 
that  the  patient  died  in  consequence  of  it.  The  account  of  said 
case  was  contributed  by  Dr.  W.  Clendenin,  late  Surgeon  U.  S. 
Vols. 

CASE  LXXXIV.  Gunshot  Wound  of  Right  Knee-joint ;  Secondary 
Amputation  of  Thigh  ;  it  was  followed  directly  by  very  Profuse  Parenchy- 
matous Hemorrhage ;  Death ;  Autopsy ;  the  Femoral  Vein  just  below 
Pouparfs  Ligament  was  occluded  by  a  Thrombus.  —  Benjamin  F.  Black, 
aged  23,  Co.  A,  6th  Ky.  Infantry,  was  shot  Saturday,  September  19th, 

1  Vide  American  Journal  Medical  Sciences,  April,  1864,  pp.  368,  369. 

2  Vide  Case  XLIII.of  that  chapter. 
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early  in  the  battle  of  Chickamauga  ;  the  following  day  was  transferred 
to  Chattanooga,  and  two  days  afterwards  to  Bridgeport,  a  distance  of 
sixty  miles ;  thence  to  Nashville,  Tenn.,  occupying  six  days  in  the 
transport. 

The  ball  had  passed  obliquely  through  the  right  knee-joint,  and  when 
the  patient  was  admitted  to  hospital  in  Nashville,  was  laboring  under 
high  symptomatic  fever,  with  swelling  and  acute  tenderness  of  the  joint ; 
synovial  fluid  of  a  yellowish  cast  flowed  from  the  wound.  On  the  2d  of 
October,  the  patient  was  put  under  the  influence  of  chloroform,  for  the 
purpose  of  examining  the  condition  of  the  joint,  and  to  give  a  free  outlet 
to  the  fluids.  Upon  inserting  the  finger  into  the  wound,  a  small  portion 
of  the  patella  was  found  to  have  been  chipped  out  by  the  ball,  and  the 
joint  opened  so  as  to  permit  the  finger  to  pass  freely  behind  the  patella. 
The  patient  continued  to  grow  worse. 

October  30.  —  Amputation  of  the  limb  was  performed.  No  tourni- 
quet was  used,  yet,  after  securing  the  arteries,  profuse  hemorrhage  of  a 
parenchymatous  character  took  place. 

The  hemorrhage  was  of  the  most  persistent  character  ;  it  was  finally 
arrested  by  a  strong  solution  of  the  persulphate  of  iron,  but  not  until 
such  a  quantity  of  blood  had  been  lost  as  proved  fatal  at  nine  o'clock, 
p.  M. 

Post-mortem  Examination.  —  In  the  stump  a  large  abscess  extended  as 
high  as  the  trochanter  major,  the  whole  of  intermuscular  spaces  being 
filled  with  a  sero-purulent  fluid.  In  the  femoral  vein,  just  below  Pouparfs 
ligament,  ajibrinous  clot  was  found,  of  sufficient  size  to  completely  prevent 
the  blood  from  flowing  through  it.  No  pus  was  seen  here  nor  in  any  of 
the  veins.  The  right  side  of  the  heart  was  entirely  filled  up  with  a 
fibrinous  clot 

The  liver,  lungs,  and  all  the  other  organs  were  sound. 

Comments.  —  This  case  differs  from  the  preceding,  inasmuch  as 
Femoral  tne  femoral  vein  in  it  was  occluded  by  a  fibrinous  clot  a 
short  distance  below  Poupart's  ligament.  The  paren- 
dot.  chymatous  bleeding  which  followed  the  amputation  of 
the  thigh  had  therefore  a  twofold  origin :  1st,  the  inflamed  condition 
of  the  tissues  through  which  the  operation  was  performed,  with  the 
paralysis  of  the  capillary  vessels  which  accompanies  that  condition, 
and,  2d,  the  obstruction  presented  to  the  flow  of  blood  from  the 
limb  back  towards  the  heart,  by  the  plug  in  the  femoral  vein.  It 
is  therefore  not  surprising  that  the  hemorrhage  was  so  intractable 
and  profuse  as  to  destroy  the  patient's  life. 

Again,  the  case  of  Lieut.-colonel  Maxwell,  No.  LIU.  of  this  essay, 
Case  in  int»r-  affords  us  an  example  of  parenchymatous  hemorrhage 
period.  occurring  during  the  intermediary  period  in  the  history 
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of  a  wound  made  by  a  surgical  procedure.  This  officer  had 
suffered  a  secondary  amputation  of  his  left  thigh,  performed  at  its 
middle  third,  on  account  of  a  gunshot  injury  involving  the  knee- 
joint.  It  required  the  application  of  twelve  ligatures  to  secure  all 
of  the  bleeding  arteries.  Capillary  hemorrhage  to  the  extent  of 
about  eight  ounces  occurred.  It  was  arrested  by  opening  the 
stump  and  painting  its  raw  surface  with  a  strong  solution  of  the  per- 
sulphate of  iron,  by  means  of  a  camel's-hair  brush.  This  patient 
recovered. 

In  the  following  case,  which  came  under  the  author's  observa- 
tion, parenchymatous  hemorrhage  occurred  from  a  gun-  casein  sec- 
shot  wound  of  the  thigh  during  the  secondary  period.     It  nod. 
made  its  appearance  on  the  thirty-second  day,  and  was  accompa- 
nied by  symptoms  of  pyaemia.     On  the  following  day,  the  patient 
died.     The  femoral,  external,  and  common  iliac  veins  were  found 
to  be  thrombosed  on  making  a  post-mortem  examination. 

CASE  LXXXV.  Gunshot  Wound  of  Right  Thigh  in  its  Middle  Third  ; 
Bone  apparently  not  injured  ;  Bullet  lodged  ;  Parenchymatous  Hemorrhage 
on  Thirty-second  and  Thirty-third  Days  ;  Death  with  Symptoms  of  Pyaemia; 
Autopsy ;  Femoral,  External,  and  Common  Iliac  Veins  obstructed  with 
Coagulated  Blood  (Thrombus),  which,  in  Some  Situations,  was  undergoing 
Spontaneous  Degeneration,  or  Puriform  Liquefaction.  —  Private  Benja- 
min Romig,  Co.  F,  6th  Michigan  Cavalry,  was  admitted  into  the  Stanton 
U.  S.  Army  General  Hospital,  September  25,  1863,  for  the  treatment 
of  a  gunshot  wound  in  the  middle  third  of  his  thigh,  received  two  days 
before.  The  ball  penetrated  the  right  thigh  on  its  inner  side,  and, 
lodging  in  a  deep  situation,  was  not  extracted.  The  wound  had  been 
treated  with  simple  dressings,  and  appeared  to  be  doing  well. 

October  11.  —  While  making  the  usual  morning  visit  to  the  patients  in 
his  ward,  the  attending  surgeon  found  him  perspiring  very  freely ;  he 
stated  that  he  experienced  a  chill  the  night  before  followed  by  fever ; 
ordered  him  to  take  quiniae  sulph.  gr.  xxx.  in  three  doses ;  wound  look- 
ing well,  and  the  discharge  healthy ;  afterwards  he  had  no  more  chills, 
but  sank  into  a  typhoid  condition,  with  symptoms  of  rheumatism  in 
several  joints ;  could  not  move  his  left  arm,  nor  either  of  his  lower  ex- 
tremities ;  complained  of  suffering  acute  pain  whenever  he  was  moved  ; 
the  left  knee  was  somewhat  swollen ;  there  was  some  oedema  of  wounded 
thigh  (right) ;  his  tongue  was  dry,  and  covered  with  a  thick  yellowish- 
brown  coating ;  could  not  be  readily  protruded ;  his  skin  was  hot,  yet 
generally  moist,  and  often  sweating  freely ;  mental  faculties  sluggish ; 
bowels  loose,  but  no  diarrhoea ;  stools  most  of  the  time  dark-colored. 
Sometimes  the  faeces  and  urine  were  voided  in  bed  without  the  knowledge 
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of  the  patient ;  his  pulse  ranged  at  about  one  hundred  ;  was  treated  with 
quinine  and  iron,  stimulants,  beef-tea,  etc.,  with  a  gradual  improvement 
of  the  general  symptoms.  The  tongue  became  more  moist,  the  mental 
faculties  brighter,  the  pulse  subsided  to  about  eighty,  he  could  be  handled 
without  suffering  much  pain  in  the  joints,  and  he  acquired  some  appetite. 
Meanwhile  the  wounded  limb  grew  more  oedematous.  It  was  not  noticed 
as  anything  remarkable  until  about  Friday,  October  23.  The  surface 
of  the  wound  looked  well,  but  the  discharge  was  tinged  with  a  slightly 
greenish  hue,  and  had  some  odor. 

On  Sunday  morning,  October  25,  while  the  attendants  had  the  patient 
up  and  sitting  on  a  chair  to  allow  his  bed  to  be  made,  a  sudden  hemor- 
rhage took  place  from  the  wound,  amounting,  in  the  opinion  of  his 
attending  surgeon,  to  four  or  five  ounces.  It  was  apparently  venous, 
judging  from  the  color  and  character  of  the  flow.  It  ceased  spon- 
taneously. 

He  was  placed  in  bed,  and  soon  afterwards  had  a  chill,  which  lasted 
but  a  few  minutes.  From  this  time  the  patient  began  to  fail  rapidly. 
During  the  following  night  he  had  another  chill.  On  the  next  morning 
(October  26),  he  had  a  return  of  the  hemorrhage,  and  lost  three  or 
four  ounces  of  blood.  It  again  ceased  spontaneously.  He  had  several 
chills  during  the  day.  He  continued  to  sink,  and  died  about  three 
o'clock,  P.  M. 

Autopsy  twenty  hours  after  death.  Lungs  fastened  to  thorax  by 
numerous  old  adhesions,  moderately  congested,  otherwise  sound ;  milk 
spot  on  anterior  surface  of  heart ;  no  other  abnormity  of  that  organ  ; 
blood  watery  and  cherry-colored ;  liver  bronzed  from  malarial  fever, 
but  exhibits  no  other  abnormity  ;  spleen  moderately  enlarged  and  some- 
what softened ;  intestines  presented  nothing  abnormal ;  right  lower  ex- 
tremity much  swelled  and  oedematous ;  on  laying  open  the  thigh  and 
groin  by  incisions  along  the  course  of  the  femoral  and  iliac  arteries,  the 
chain  of  lymphatic  ganglia  is  found  to  be  very  much  enlarged  in  all  its 
component  parts;  the  walls  of  the  femoral  and  iliac  (external  and 
common)  veins  very  much  thickened  ;  in  several  situations  where  these 
vessels  were  opened  by  cutting  with  scissors,  the  walls  appeared  to  be 
thickened  to  about  three  times  the  natural  extent,  as  was  remarked  by 
Dr.  Woodward ;  the  upper  part  of  the  common  iliac  vein  was  occluded 
with  a  plug  of  coagulated  blood,  which  firmly  adhered  to  the  sides  of 
the  vessel ;  its  apex  was  conical  in  shape,  and  pointed  upwards  towards 
the  heart ;  the  interior  of  this  plug  was  undergoing  softening  or  fatty 
transformation  ;  below  or  on  the  distal  side  of  this  plug  the  vein  (com- 
mon iliac,  external  iliac,  and  superficial  femoral  as  far  as  examined)  was 
filled  with  a  dirty  ashy-brown-colored  liquid,  consisting,  apparently,  of 
blood  undergoing  spontaneous  disintegration  after  having  been  coagu- 
lated ;  the  interior  surface  of  the  vein,  in  the  same  localities,  had  lost  its 
polished  and  shining  appearance,  and  was  coated  over  with  a  yellowish- 
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brown-colored  layer  of  what  appeared  to  be  plastic  exudation ;  there 
was  no  purulent  matter  in  the  veins.  The  substance  mentioned  above 
consisted  partly  of  a  puriform  matter,  which,  however,  was  not  pus. 

The  vena  profunda  femoris  was  filled  with  a  recent  coagulum  ;  the 
vena  cava  ascendens  was  stained  dark  red  in  color,  with  haematoidin ; 
the  femoral  and  other  arteries  were  sound. 

There  was  an  abscess  filled  with  dark-colored  and  very  fetid  pus, 
situated  near  the  junction  of  the  external  and  internal  iliac  veins,  which 
also  dipped  down  into  the  pelvis. 

A  remarkable  case  of  parenchymatous  hemorrhage  is  related  in 
the  chapter  on  osteo-myelitis.1  It  occurred  in  the  person  Remarkable 
of  a  prisoner  of  war,  named  Tobias  Beaver,  who  received  omiary^- 
a  gunshot  fracture  of  the  thigh  November  7,  which  after  nod' 
some  time  united,  and  the  wound  of  the  soft  parts  healed.  Later 
still,  osteo-myelitis  supervened,  the  wound  reopened,  and  his  gen- 
eral health  became  much  impaired.  March  23,  some  hemorrhage 
from  the  wound  occurred.  He  was  weak,  pale,  and  anaemic. 
March  25,  he  had  quite  severe  hemorrhage,  which  was  controlled 
by  injecting  liquor  ferri  perchlorid.  ;  but  the  thigh  swelled  rapidly 
from  effusion  of  blood  within  its  interior.  March  27,  Bleeding 
he  died.  The  autopsy  showed  that  the  thigh  was  swelled  Provedfatal- 
to  twice  its  natural  size  ;  that  it  contained  a  large  cavity  which 
extended  from  the  synovial  pouches  of  the  knee-joint  to  the 
trochanter  major,  and  was  filled  with  blood  mixed  with  pus,  the 
quantity  thereof  being  about  a  quart ;  that  the  orifice  of  said  cavity 
was  occluded  by  a  hard  coagulum  ;  that  the  superficial  femoral  vein 
was  filled  with  coagulated  blood  (thrombus)  from  the  produced  by 
popliteal  to  the  mouth  of  the  profunda;  and  that  the  thrombu8- 
subcutaneous  connective  tissue  was  highly  cedematous,  occasioned, 
apparently,  by  the  obstruction  of  the  venous  circulation. 

The  same  chapter  also  contains  an  account  of  another  interest- 
ing case  of  parenchymatous  hemorrhage  which  occurred  Case  in  sec- 
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during  the  secondary  period.2  James  Hill,  aged  49,  un-  nod. 
derwent  primary  amputation  of  his  right  leg  for  gunshot  injuries, 
which  was  followed  by  osteo-myelitis  of  the  stump-bones.  The 
stump  itself  sloughed,  and  he  sank  into  a  typhoid  condition.  On 
the  eleventh  day  after  amputation,  parenchymatous  hemorrhage 
from  the  stump,  to  the  extent  of  about  six  ounces;  occurred.  It 
was  arrested  by  the  application  of  liquor  ferri  persulph.  Three 
days  afterwards  he  died  of  pyaemia.  At  the  autopsy  the  popliteal 
and  femoral  veins  were  found  to  be  filled  with  coagulated  blood 
i  Vide  CaJe  III.  of  that  Chapter.  2  Vide  Case  XXXIX.  of  that  Chapter. 
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(thrombus).  The  knee-joint  contained  about  four  ounces  of  fetid 
pus.  There  was  suppurative  osteo-myelitis  of  the  tibia. 

It  is  worthy  of  special  remark  that  in  all  of  these  cases  of  paren- 
chymatous hemorrhage  occurring  during  the  secondary  period,  the 
bleeding  did  not  take  place  until  the  patient's  strength  was  much 
reduced,  and  either  pyaemoid  or  pyaemic  symptoms  had  made  their 
appearance. 

In  the  next  case  the  occurrence  of  parenchymatous  hemorrhage 
TWO  cases  was  preceded  by  well  marked  symptoms  of  pyaemia. 

belonging  to  r  J  i  i  t 

same  class.  Amputation  was  resorted  to,  but  the  patient  sank  and 
died  a  few  hours  afterwards.  The  case  was  attentively  watched 
by  the  author. 

CASE  LXXXVI.  Gunshot  Fracture  of  Left  Radius  and  Right  Carpus; 
Parenchymatous  Hemorrhage  from  Both  Places  of  Injury  on  Twenty-third 
Day  ;  Amputation  ;  Death,  preceded  by  Pyeemic  Symptoms  ;  Autopsy.  — 
Private  Joram  Chatfield,  Co.  E,  6th  Ohio  Cavalry,  aged  32,  was  wounded 
by  fire-arms  in  the  cavalry  combat  near  Middleburg,  Va.,  June  21, 1863, 
while  in  the  act  of  loading  his  weapon.  He  suffered  a  compound  com- 
minuted fracture  of  the  left  radius  near  its  middle,  and  another  com- 
pound comminuted  fracture  involving  the  right  carpus.  He  was  admitted 
June  24,  1863,  to  the  Stanton  U.  S.  Army  General  Hospital.  Although 
his  general  condition  was  feeble,  it  was  judged  to  be  expedient  to  attempt 
to  save  the  wounded  limbs.  The  wounds  were  accordingly  treated  with 
the  water  dressing,  and  he  was  ordered  to  have  a  nourishing  diet,  with 
stimulants.  On  the  26th,  27th,  28th,  29th,  and  30th,  he  had  chills  which 
were  thought  to  be  malarial  in  origin,  and  quinine  was  administered  in 
full  doses,  and  alcoholic  stimulants  were  continued.  He  had  but  one 
chill  per  diem  up  to  this  time. 

July  1.  —  Pyaemic  symptoms  supervened,  with  bronzed  complexion. 

July  6.  —  The  symptoms  of  pyaemia  are  more  marked ;  he  had  a 
chill ;  his  complexion  is  yellow-colored. 

July  13.  —  He  had  a  chill ;  complexion  still  yellow-colored. 

July  14.  —  Parenchymatous  hemorrhage,  profuse  in  character,  took 
place  from  the  wounds  of  the  left  fore-arm.  The  blood  flowed  in  a 
steady  stream.  Its  color  was  not  so  dark  as  that  of  venous  blood,  nor 
so  bright  as  that  of  arterial  blood.  The  liquor  ferri  persulph.  injected 
into  the  wound,  together  with  plugging  and  pressure,  and  the  applica- 
tion of  ice,  having  failed  to  control  the  hemorrhage,  the  left  arm  was 
amputated  by  Acting  Assistant  Surgeon  C.  H.  Osborne,  in  the  lower 
third  by  the  circular  method,  as  a  remedy  of  last  resort,  the  patient 
being  under  sulphuric  ether.  While  the  operation  was  being  performed, 
parenchymatous  hemorrhage  attacked  the  wounds  of  the  right  wrist  also. 
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It  was  decided  best  to  amputate  the  hand,  which  was  done  without 
delay,  the  operation  being  performed  at  the  lower  third  of  the  fore-arm. 
Very  little  blood  was  lost  during  these  operations  ;  but  about  sixteen 
ounces  had  been  lost  from  the  left  fore-arm  previous  to  the  commence- 
ment of  the  operation.  The  pulse  kept  up  whilst  he  was  under  the 
stimulating  effects  of  sulphuric  ether.  Afterwards  brandy  was  freely 
administered ;  but  notwithstanding  the  great  amount  of  stimulation,  the 
pulse  gradually  became  weaker  and  more  frequent  until  death  took 
place,  about  three  hours  after  the  operation. 

Autopsy  twenty-four  hours  after  death.  The  internal  organs  were 
found  to  be  healthy,  with  the  exception  of  the  rectum,  which  was  slightly 
ulcerated.  The  veins  of  the  amputated  members  were  not  examined, 
a  circumstance  which  now  I  deeply  regret. 

Comments.  —  The  local  application  of  pressure  and  styptics 
having  failed  to  control  the  capillary  hemorrhage  from  the  gunshot 
wound  of  the  fore-arm  in  this  case,  it  became  necessary  to  employ 
some  operative  procedure  in  order  to  prevent  the  patient's  bleed- 
ing to  death  before  our  eyes.  Now,  there  were  but  two  surgical 
operations  at  our  disposal  for  the  accomplishment  of  such  a  pur- 
pose, of  which  the  first  was  ligation  of  the  brachial  artery,  and 
the  second  was  amputation  of  the  arm.  The  last  named  proceed- 
ing was  adopted  with  the  hope  that  it  would  not  only  put  a  stop 
to  the  loss  of  blood,  but  also  affect,  beneficially,  the  pyaemic  con- 
dition of  the  patient,  by  removing  the  principal  source  of  the  puru- 
lent infection. 

The  following  case,  which  also  occurred  under  the  author's 
personal  observation,  presents  us  with  another  instance  in  which 
amputation,  or  rather  reamputation,  was  resorted  to  for  Amputatjon 
the  arrest  of  profuse  and  uncontrollable  parenchymatous  chyKTus 
hemorrhage.  The  patient  died  of  pyaemia  five  days  after  hemorrha*e 
the  operation,  and,  on  making  a  post-mortem  examination,  visceral 
ibscesses  were  found  in  the  lungs  and  liver. 

CASE  LXXXVII.  Parenchymatous  Hemorrhage  from  a  Stump  ;  Re- 
imputation  ;  Death  from  Pycemia  Five  Days  after  the  Operation  ;  Autopsy; 
Visceral  Abscesses  in  Lungs  and  Liver.  —  George  W.  Ferris,  corporal  Co. 
A,  36th  Wis.  Vols.,  aged  34,  was  admitted  into  the  Stanton  U.  S.  Army 
General  Hospital,  June  4,  1864,  for  recent  amputation  of  the  left  arm 
at  its  middle  third  by  the  circular  method,  together  with  amputation  of 
the  right  thumb  at  the  carpo-metacarpal  articulation,  and  of  the  second, 
third,  and  fourth  fingers  at  their  metacarpo-phalangeal  articulation,  by 
oval  flaps.  He  informed  us  that  he  had  been  wounded  by  the  explosion 
of  a  shell  on  the  river  Po,  Va.,  eight  days  previously  (May  27),  that  the 
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operations  were  performed  the  same  day,  and  that  his  health  was  good 
at  the  time. 

When  he  reached  the  hospital,  the  wounds  of  operation  were  suppu- 
rating freely,  and  the  neighboring  parts  were  considerably  swelled  and 
inflamed.  It  was  thought  to  be  expedient  to  apply  ice  dressings  to  the 
stumps,  and  to  support  him  with  nutrients,  tonics  (especially  fern  et 
potass,  tart.),  and  alcoholic  stimulants. 

June  6.  —  He  was  reported  to  be  doing  well. 

June  12. —  Profuse  secondary  hemorrhage,  parenchymatous  in  char- 
acter, suddenly  occurred  from  the  wound  of  operation  on  the  right 
hand.  The  blood  flowed  in  a  steady  stream.  In  color  it  was  not  so 
dark  as  venous  nor  so  bright  as  arterial  blood.  Neither  cold,  nor  astrin- 
gents, nor  pressure  succeeded  in  arresting  the  hemorrhage.  As  a 
remedy  of  last  resort,  the  fore-arm  was  amputated  by  Acting  Assistant 
Surgeon  W.  B.  Dick  in  its  upper  third  by  the  circular  method,  sulphu- 
ric ether  being  employed  as  an  anaesthetic.  The  constitutional  state  of 
the  patient  at  the  time  of  operation  was  not  good.  He  was  much  de- 
bilitated. The  hand,  wrist,  and  lower  part  of  the  fore-arm  were  so  much 
swelled,  that  the  amputation  could  not,  with  propriety,  be  performed 
below  its  upper  third. 

June  14.  —  He  was  reported  to  be  doing  well. 

June  15.  —  He  had  pyaemic  chills,  commencing  on  the  previous  day. 

June  17.  —  He  sank  and  died  of  pyaemia. 

The  autopsy  revealed  the  existence  of  visceral  abscesses,  varying  in 
size  from  a  pea  to  a  hickory-nut,  in  the  lungs  and  liver ;  the  medullary 
tissue  in  the  stump-bones  was  found  to  be  inflamed.  We  were  induced 
to  favor  the  performance  of  amputation  in  this  case  for  the  reasons 
already  stated  in  connection  with  the  case  preceding  it. 

Comments.  —  We  have  thus  related,  with  greater  or  less  complete- 
summary  of  ness»  fiye  cases  of  parenchymatous  hemorrhage  which 
i^ondf^111  occurred  during  the  secondary  period.  In  all  of  them 
period.  j.ne  hireling  was  preceded  by  prostration  of  strength,  or 
general  debility,  with  loss  of  flesh  and  pallor  of  the  countenance  ; 
and  distinctly  marked  symptoms  of  either  the  pyaemic  or  pyaemoid 
condition  were  also  present  when  the  flow  of  blood  began,  or  fol 
lowed  it  soon  afterwards.  In  three  of  these  five  cases  the  hemor- 
rhage was  connected  with  gunshot  wounds  inflicted  upon  the  limbs 
in  their  continuity,  and  in  the  remaining  two  cases  it  occurred  from 
unhealed  stumps  after  amputation.  The  immediate  cause  of  death 
in  three  cases  appeared  to  be  pyaemia,  in  one  case,  hemorrhage,  and 
in  the  remaining  case  the  loss  of  blood  and  the  shock  occasioned  by 
amputation.  In  three  cases  the  veins  were  examined  at  the  autopsy, 
and  their  condition  noted ;  and  in  all  of  them  the  principal  veins 
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leading  from  the  seat  of  the  capillary  hemorrhage  were  found  to 
be  occluded  with  coagulated  blood  (thrombosis).  In  the  remain- 
ing two  instances,  both  of  which  were  amputations,  the  veins  of 
the  part  removed  by  the  operation  were  not  examined,  and  there- 
fore it  was  not  positively  known  whether  they  were  thrombosed  or 
not.  It  is,  however,  inferred,  from  what  has  been  ascertained  in 
similar  cases,  that  the  veins  proceeding  from  the  affected  part  in 
these  two  instances  were  also  obstructed  with  coagulated  blood. 

To  the  form  of  parenchymatous  hemorrhage  occurring  during 
the  secondary  period,  which  has  just  been  described,  capillary 
another  must  be  added,  namely :  general  capillary  hem-  from°£ai?e 
orrhage  may  be  produced  from  the  surface  of  granulating 
wounds  by  stimulus  of  any  kind,  such  as  the  venereal  ex- 
citement  and  excess  in  drinking.1  The  first-named  is,  citoment.etc- 
however,  the  common,  and  the  latter  the  occasional  or  exceptional 
variety  of  this  additional  form  of  parenchymatous  bleeding  that  is 
met  with  during  the  secondary  period  in  the  history  of  wounds 
and  surgical  operations. 

With  respect  to  the  occurrence  of  parenchymatous  hemorrhage 
in  scorbutic  subjects   during  the  secondary  period,   the  scorbutic 

.  .  ,      ,  .    -F  diathesis  not 

writer  has  not  observed  that  they  are  specially  prone  to  a  cause, 
suffer  from  it.  This  circumstance  is  probably  due  to  the  fact  that 
the  scorbutic  dyscrasia  lessens  the  coagulability  of  the  blood,  and 
thus  diminishes  the  tendency  to  the  formation  of  thrombi  in  the  veins 
in  such  cases.  And  even  during  the  primary  and  the  intermediary 
periods  the  bloody  discharge  which  so  often  stains  the  dressings 
of  scorbutic  wounds,  is  generally  thin,  watery,  and  sanguinolent* 
rather  than  sanguineous. 

Treatment  of  Parenchymatous  Hemorrhage.  —  The  general  capil- 
lary bleeding  which  occurs  in  connection  with  surgical  pergulphate 
operations  at  the  time  of   their  performance,  or    soon  cworideof 
afterwards,  can,  almost  invariably,  be  promptly  arrested  iron> 
by  the  copious  application  of  a  strong  solution  of  the  persulphate  or 
perchloride  of  iron  to  the  bleeding  surface.     The  most  effectual 
way  of  applying  it  is  by  laying  on  lint  saturated  with  the  styptic 
solution.      If  the  seat  of  the  hemorrhage   is   a  stump   that   has 
been  dressed,  the  bandages  and  sutures  should  be  removed,  and  it 
should  be  opened  without  delay,  for  the  purpose  of  allowing  the 

1  Vide  Holmes'  System  of  Surgery,  vol.  ii.  p.  86. 
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styptic  to  be  applied  directly  to  the  bleeding  surface.  Afterwards, 
the  stuinp  should  be  left  open  at  least  until  all  danger  of  the 
return  of  the  hemorrhage  has  passed  away.  In  the  absence  or 
inaccessibility  of  styptics,  it  is  probable  that  parenchymatous  hem- 
orrhage occurring  during  the  primary  and  intermediary  periods 
Hot  water  after  amputation,  might  be  arrested  by  the  application  of 
static.  hot  water  to  the  bleeding  surface.  To  be  of  use  the 

»  O 

water  must  be  hot  enough  to  coagulate  albumen,  that  is,  its  tem- 
perature must  be  not  less  than  160°  Fahr.  It  may  be  applied  with 
a  sponge.  Should  this  proceeding  fail  to  arrest  the  hemorrhage, 
the  parts  involved  must  be  cauterized  with  a  hot  iron,  and  by  so 
doing  we  may  succeed  in  saving  our  patient's  life. 

When  parenchymatous  hemorrhage  occurs  during  the  secondary 
Treatment  period  from  thrombosis,  we  have  but  little  expectation  of 
by'throtn^ed  saving  the  patient,  for  his  constitutional  condition  is  gen- 
erally such  that  recovery  cannot  take  place.  Under  such 
circumstances  the  principal  object  of  the  surgeon  is  to  keep  the 
patient  from  bleeding  to  death  in  his  presence,  or  to  prolong  life. 
If  the  application  of  styptics  and  pressure  does  not  succeed  in  arrest- 
ing such  hemorrhage,  then  the  surgeon  must  proceed  either  to 
amputate  the  bleeding  member,  or  to  ligate  the  main  artery  which 
supplies  it  with  blood.  Upon  this  point  Stromeyer  remarks : 
"  The  question  of  parenchymatous  hemorrhage  and  its  cause  has 
already  been  discussed.  A  single  amputation,  practiced  on  this 
account,  proved  fatal  rapidly  ;  the  ligature  of  the  chief  artery  had 
but  temporary  success  ;  the  extraction  of  extensive  loosened  seques- 
tra effected  sometimes  temporary  stoppage  of  the  hemorrhage,  but 
death  followed  by  pyaemia."  1  In  some  cases  it  is  doubtless 
preferable  to  amputate,  in  others  to  ligate  the  main  artery.  If 
the  patient  is  not  already  greatly  reduced  by  systemic  disease,  and 
especially  if  pyaemia  has  not  yet  appeared,  it  is  better  to  amputate  ; 
but  if  the  patient  is  very  low  and  affected  with  pyaemia,  it  is  better 
to  tie  the  chief  artery. 

With  regard  to  general  capillary  hemorrhage  in  granulating 
whencaus-  wounds  which  has  been  excited  by  stimuli  such  as  the 
rouexclte8-  venereal  excitement  and  excess  in  drinking,  it  may  be 
ment,  etc.  promptly  suppressed  by  the  application  of  ice  or  styptics, 
such  as  the  liquor  ferri  persulph.,  etc.  The  principal  point  in  the 
treatment  of  such  cases,  however,  is  to  prevent  a  recurrence  of 
the  hemorrhage  by  preventing  a  repetition  of  the  cause  which  pro- 
duces it. 

1  Vide  Stromeyer  on  Gunfhot  Fractures,  p.  35.  Am.  ed.,  1862. 
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ON  CONSECUTIVE  GANGRENE,  OR  MORTIFICATION  RESULTING  FROM 
THE  INJURY  OF  BLOOD-VESSELS. 

This  Disorder  is  of  not  Unfrequent  Occurrence  and  very  Fatai  Character.  —  Of  Twenty-five 
Cases,  Twenty-one  died.  —  Its  Pathology.  —  Its  Proximate  Cause.  — Its  Efficient  Cause.  — 
The  Supply  of  Nutrient  Blood  may  be  diminished  or  suppressed  in  Three  Distinct  Ways. 
They  are  enumerated.  —  Arteries  may  become  constricted  or  occluded  by  Gunshot 
Wounds  in  Two  Distinct  Ways.  They  are  pointed  out.  —  How  Arteries  become  con- 
stricted in  Consequence  of  Contusion  of  their  Walls.  —  On  Gangrene  as  a  Result  of  the 
Division  of  Large  Arteries.  —  On  Gangrene  as  a  Result  of  the  Ligation  of  Arteries.  — 
Five  Cases  and  an  Anatomical  Specimen  referred  to.  —  The  Large  Veins  of  the  Extrem- 
ities.—  How  they  may  become  plugged  up;  and  the  Consequence  of  such  Obstruction. 
The  Reasons  why  Consecutive  Gangrene  is  often  humid.  —  The  Consequences  of  Venous 
Obstruction  are  well  shown  in  Cases  of  Thrombosis.  —  Venous  Occlusion  alone  but 
seldom  occasions  Consecutive  Gangrene.  It  may,  however,  be  an  Important  Adjuvant. 

—  On  Obstruction  of  the  Collateral  Channels  as  a  Cause  of  Consecutive  Gangrene.  —  The 
Office  performed  by  the  Collateral  Vessels  when  the  Main  Artery  is  occluded.  —  On  the 
Effect  of  Inflammatory  Swelling  upon  the  Development  of  the   Collateral  Circulation, 
when  the  Main  Artery  is  closed.  —  Gunshot  Fracture  of  Leg  in  Upper  Third,  when  com- 
plicated with  Severance  of  the  Posterior  Tibial  Artery,  is  very  apt  to  produce  Consecutive 
Gangrene.    The  Reasons  stated.  —  The  Reasons  also  stated  why  Gunshot  Wounds  divid- 
ing the  Femoral  or  the  Popliteal  Arteries  are  so  frequently  followed  by  Gangrene.  —  The 
Hunterian  Operation,  when  performed  for  the  Arrest  of  Hemorrhage  from  a  Wound  in  the 
Continuity  of  a  Limb,  is  more  likely  to  be  followed  by  Gangrene  than  the  Old  Operation. 
The  Explanation  given.  —  The  Old  Operation  Advantageous  in  Another  Respect.  — 
The  Effects  of  Deep-seated  Swelling  upon  the  Venous  and  Collateral  Circulation  when 
produced  by  Extravasated  Blood  described.  — The  Softening  of  the  Brain  which  is  pro- 
duced by  tying  the  Carotid  Artery  bears  a  Strong  Resemblance  to  Consecutive  Gangrene. 

—  It  should  be  called  Consecutive  Gangrene  of  the  Brain.  — The  Objective  Phenomena 
of  Consecutive  Gangrene  occurring  in  a  Limb  described.  —  When  left  to  Nature,  but 
a  Small  Proportion  of  the   Cases  recover.    The  Reasons  stated.  —  Amputation  is  our 
Principal  Expedient  in   this  Disorder.  —  To  be  successful,  it  should   be   performed   as 
early  as  possible.  —  Other  Rules  concerning  its  Employment  given.  —  In  Cases  of  Con- 
secutive Gangrene,  a  Line  of  Separation  between  the  Dead  and  the  Living  Parts  but 
seldom  spontaneously  forms.  —  An  Illustrative  Case.  —  Gangrene  of  Stump  produced 
by  compressing  it  with  a  Tight  Bandage ;  Death  on  the  Ninth  Day  after  Amputation ; 
the  Mortification  had  travelled  upwards  nearly  to  the  Trunk. 

IN  the  foregoing  pages  we  have  related  thirteen  cases  in  which 
the  injury  of  important  blood-vessels  was   followed  by  or  twenty- 
traumatic  gangrene.     We  have  also  cited  four  specimens  {^entySne 
preserved  in  our  Army  Medical  Museum,  one  case  that  died> 
occurred  in  the  Crimean  war,  and  seven  examples  mentioned  by 
Mr.  Guthrie,  all  of  which  belong  to  the  same  category.     The  ratio 
of  mortality  has  been  very  great ;  for  all  of  these  twenty-five  cases, 
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save  only  four,  proved  fatal.  Now,  without  attempting  to  collect 
all  the  examples  of  this  accident  which  occurred  during  the  late 
War  of  the  Rebellion,  or  to  compile  all  the  instances  which  had  been 
recorded  in  the  annals  of  European  surgery,  we  are  justified  by  the 
clinical  facts  already  presented  in  stating  that  consecutive  gangrene, 
when  important  blood-vessels  are  wounded,  is  an  event  of  not  un- 
frequent  occurrence  and  very  fatal  character. 

When  mortification  occurs  in  consequence  of  the  injury  of  im- 
its  pathoi-  portant  vascular  tubes,  it  is  because  the  supply  of  nutrient 
blood  is  so  much  diminished  by  the  nature  of  the  injury 
sustained  by  said  tubes,  that,  in  some  or  all  of  the  parts  to  which 
they  are  distributed,  the  normal  processes  of  cell-nutrition  and  the 
molecular  transformations  of  the  nutritive  juices  by  which  the 
calorification  and  the  repair  of  worn-out  histological  structures  are 
produced,  are  suddenly  arrested  in  such  parts  from  want  of  nutri- 
tive material,  and  then,  molecular  life  having  ceased,  the  putrefac- 
tive processes  at  once  commence  in  said  parts,  and  the  gangrenous 
area  enlarges  constantly  as  the  supply  of  nutrient  blood  grows  less, 
its  proxi-  Thus,  the  proximate  cause  of  consecutive  gangrene  is  the 
inefficient  wan^  °f  an  adequate  supply  of  nutrient  blood  in  the 
affected  part,  and  the  efficient  cause  thereof  is  the  lesion 
sustained  by  the  vascular  canals  whereby  the  blood-supply 
is  either  very  much  lessened  or  entirely  cut  off. 

We  will  next  briefly  consider  the  several  ways  in  which  the 
supply  of  blood-supply  is  seriously  diminished  or  completely  sup- 
uhedin'111111"  pressed  by  certain  traumatic  lesions  of  important  vessels, 
three  ways,  j^ggf;  of  these  lesions  have  already  been  separately  de- 
scribed at  some  length,  and  with  considerable  minuteness.  We 
shall  therefore  in  this  place  merely  group  them  together,  in  order 
to  obtain  a  general  or  comprehensive  view  of  the  subject,  and 
learn  the  important  lessons  which  it  teaches.  The  blood-supply 
may  be  seriously  disturbed  in  three  distinct  ways,  in  the  ex- 
tremities, as  follows :  — 

1st.  By  the  constriction  or  occlusion  of  the  main  artery. 

2d.  By  the  constriction  or  occlusion  of  the  principal  vein  ;   and 

3d.  By  the  obstruction  of  the  collateral  channels  when  the  former 
are  occluded  or  much  constricted.  It  is  by  the  operation  of  these 
three  factors,  together  or  singly,  that  consecutive  gangrene  is  pro- 
duced in  all  cases  where  it  occurs. 

We  have  elsewhere  shown  that  arteries  become  narrowed  in 
They  are  their  calibre  (constricted),  or  even  completely  closed, 
pointed  out.  ^y  injury  from  gunshot  projectiles  in  two  distinct  ways, 
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namely:  1st,  by  contusion  of  their  walls,  and,  2d,  by  complete  divis- 
ion of  them  as  tubes.  With  regard  to  contusion,  we  have  shown 
that  the  sheath  and  coats  of  important  arteries  are  some-  Arteries  con- 
times  bruised  by  the  impact  of  small-arms  projectiles  in  "St^on0111 
such  a  way  that  some  of  the  vasa  vasorum  are  ruptured,  of  Wall8- 
and  blood  is  extravasated  in  considerable  quantity  between  the  sheath 
and  the  walls  of  the  vessel  at  the  place  of  injury,  and  thus  it  be- 
comes compressed  as  a  tube,  and  its  bore  diminished  in  size  ;  or  the 
inflammatory  process  is  excited  in  the  bruised  walls  of  the  vessel, 
inflammatory  swelling  of  the  bruised  tissue  occurs,  and  thus  inflam- 
matory narrowing  (stricture)  or  even  complete  occlusion  of  the 
tube  is  produced  at  the  place  of  injury.1  In  the  case  of  Knoble 
(No.  V.),  the  femoral  artery  was  bruised  by  a  minie  ball,  and  its 
calibre  was  found  to  be  compressed  to  one  half  its  normal  size  by 
blood  extravasated  within  the  sheath  of  that  vessel,  and  in  conse- 
quence thereof  the  foot  mortified.  In  specimen  2150,  preserved 
in  our  Army  Medical  Museum,  the  popliteal  artery  has  become 
occluded  by  the  inflammatory  process.  A  clot  formed  in  the  vessel 
at  the  place  of  injury.  "  Amputation  was  performed  to  obviate 
sphacelus  and  the  patient  recovered."2  With  regard  to  Gangrene 
consecutive  gangrene  as  a  result  of  the  complete  division  [onmof'iarg< 
of  certain  large  arteries  by  gunshot  wounds,  see  pp.  artenes> 
76—78  of  this  essay.  We  will  merely  state  again  that  this  accident 
is  very  liable  to  occur  when  the  femoral  or  the  popliteal  arteries 
are  severed  by  gunshot  projectiles,  and  that  it  is  met  with  much 
more  frequently  in  the  lower  than  in  the  upper  extremity. 

Again,  the  ligation  of  large  arterial  trunks  on  the  plan  of  Hunter, 
when  performed  for  the  cure  of  aneurism  or  for  the  arrest  Gangrene 
of  secondary  hemorrhage,  is  not  unfrequently  followed  by  tioiTof  irter- 
gangrene.  In  the  preceding  pages  we  have  related  five  ies' 
cases,  and  referred  to  a  specimen  preserved  in  our  Army  Medical 
Museum,  all  belonging  to  this  category.3  In  one  of  these  cases 
the  common  iliac  artery  was  tied  for  traumatic  aneurism,  in  an- 
other the  subclavian,  and  in  still  another  the  common  femoral  were 
tied  for  the  same  cause.  In  the  remaining  three  instances  the 
femoral  was  ligated  for  secondary  hemorrhage  from  gunshot  wounds. 
We  therefore  say  that  the  occlusion  of  the  above  mentioned  arteries 
by  ligature  on  the  plan  of  Hunter,  when  performed  during  the 
secondary  period  for  the  consequences  of  gunshot  injury  in  the 
continuity  of  the  limbs,  is  liable  to  be  followed  by  gangrene,  and 

i  See  pp.  28, 29,  30.  2  See  p.  29  of  this  essay. 

8  See  Cases  I.,  XLL,  LVIIL,  LXIV.,  LXVIL,  and  specimens  4084,  4085,  mentioned  on 
pp.  19,  20  of  this  essay. 


254  VENOUS  OBSTRUCTION. 

in  the  lower  extremity  such  a  result  is  very  apt  to  be  produced. 
We  shall  presently  return  to  this  branch  of  our  subject,  and  con- 
tinue its  discussion  in  connection  with  that  of  obstruction  of  the 
collateral  blood-channels. 

The  principal  veins  of  the  extremities  are  liable  to  sustain  the 
Plugging  of  same  kinds  of  injury  as  the  corresponding  arteries,  and, 
oVStremi!  m  consequence  thereof,  they  are  also  liable  to  become 
much  narrowed  in  their  bore,  and  sometimes  plugged  up 
with  fibrine  or  coagulated  blood.  Besides,  they  not  unfrequently 
become  filled  with  a  thrombus  extending  through  a  great  space, 
during  the  secondary  period  of  gunshot  wounds,  when  the  vessel 
itself  was  not  injured  at  the  outset.1  Now,  the  immediate  effect 
of  such  occlusion  of  the  large  venous  canals  is  that  the  flow  of 
blood  through  them  upwards  towards  the  heart  is  arrested,  and  the 
blood  is  compelled  to  seek  new  channels  among  the  collateral  veins 
in  order  to  get  out  of  the  limb  again.  Thus,  such  a  venous  obstruc- 
tion tends  to  produce  stagnation  of  the  blood  in  all  the  parts  drained 
by  the  injured  or  thrombosed  vessel.  Thus  the  limb  whose  main 
vein  is  plugged  by  any  morbid  process,  or  occluded  by  any  other 
means,  speedily  becomes  tumefied  and  oedematous  throughout  its 
whole  extent,  and  presents  a  striking  resemblance  in  its  general 
appearance  to  that  of  phlegmazia  alba  dolens.  Soon,  also,  the  sub- 
cutaneous veins  are  seen  to  become  considerably  enlarged  or  ex- 
panded, and  blue-colored,  from  the  force  with  which  the  blood 
seeks  to  escape  from  the  limb  through  the  collateral  channels. 
Thus  we  perceive  that  venous  obstruction  tends  to  produce  con- 
secutive gangrene  in  a  manner  quite  the  reverse  of  arterial  obstruc- 
tion. The  latter  destroys  the  vitality  of  a  limb  by  preventing  the 
nutrient  blood  from  going  into  it,  the  former  by  preventing  the 
consecutive  effete  blood  from  going  out  of  it.  Thus  we  have  explained 

gangrene  ,  .  , 

often  humid,  to  us  the  reason  why  consecutive  gangrene  is  dry  in  some 
cases,  and  humid  in  others.  When  the  mortification  is  produced  en- 
tirely by  arterial  obstruction,  it  is  dry  in  character ;  but  when  venous 
obstruction  exists  at  the  same  time,  it  is  humid.  Diffuse  inflamma- 
tion of  the  cellular  tissue  may  also  cause  the  gangrene  to  be  humid. 
The  consequences  of  arresting  the  flow  of  blood  in  the  principal 
Yeno™  ob-  veins  of  a  limb  are  well  shown  by  the  phenomena  attend- 
from'throm-  ing  thrombosis  of  these  veins,  an  accident  which  the  writer 
has  met  with  in  a  considerable  number  of  cases  during 
the  after  treatment  of  gunshot  injury.2  Now,  in  such  cases,  the 

i  See  Case  LXXXV. 

*  See  Case  LXXXV.  and  others  related  in  the  chapters  on  Parenchymatous  Hemorrhage, 
Osteo-myelitis,  and  Pyaemia. 
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limbs  whose  principal  veins  are  filled  with  thrombus,  become  tumid 
and  oedematous,  and  exhibit  a  remarkable  tendency  to  the  occur- 
rence of  parenchymatous  hemorrhage  if  any  solution  of  continuity 
is  present,  but  they  do  not  become  gangrenous.  The  writer  does 
not  now  remember  to  have  seen  a  case  in  which  the  mortification 
of  a  limb  was  produced  by  thrombosis,  although  he  is  willing  to 
admit  that  such  a  result  is  possible  when  the  thrombosis  is  suffi- 
ciently extensive.  In  the  case  referred  to  above,  gangrene  did  not 
occur,  although  the  femoral,  the  external,  and  the  common  iliac 
veins  had  been  filled  up  with  a  long  thrombus  for  some  consider- 
able time  before  death. 

It  is  highly  probable  that  occlusion  of  the  principal  veins  of  a 
limb,  without  corresponding  occlusion  of  the  main  artery,   Venous  oc- 
seldom  or  never  occasions  consecutive  gangrene,  unless  ^mccca6-' 
the  superficial  veins  also  are  extensively  obstructed  by   ut^epST5" 
compression  or  by  some  other  instrumentality.     It  is  also  grene- 
certain  that  venous  obstruction  plays  a  much  less  conspicuous  part 
in  producing  consecutive  gangrene  than  has  been  supposed  by  some. 
It  should  not  be  forgotten,  however,  that  venous  obstruction,  when 
cooperating  with  arterial  obstruction,  may  assist  considerably  in 
causing  consecutive  mortification. 

On  Obstruction  of  the  Collateral  Channels  as  a  Cause  of  Consecu- 
tive G-angrene.  —  It  is  obvious  that  when  the  main  artery  Collateral 
of  a  limb  is  occluded  by  the  application  of  a  ligature,  or  Tessels- 
by  any  other  instrumentality,  the  limb  itself  must  become  gan- 
grenous, unless  the  collateral  channels  shall  suffice  to  furnish  an 
adequate  supply  of  nutrient  blood,  and  thus  perform  the  office  of  the 
occluded  vessel.  It  is  also  obvious  that  in  order  for  them  to  perform 
this  vicarious  office  successfully,  their  capacity  for  conveying  blood 
must  become  considerably  increased,  and  consequently  their  size 
must  become  correspondingly  enlarged.  Again,  it  is  obvious  that 
whatever  tends  to  repress  the  additional  development  of  the  collateral 
vessels  required  to  perform  this  new  office,  or  whatever  diminishes 
the  number  of  these  vessels,  tends  in  a  corresponding  degree  to 
produce  traumatic  gangrene.  Now,  inflammatory  swelling,  espe- 
cially when  it  occurs  in  parts  that  are  inclosed  by  a  dense,  un- 
yielding structure  like  the  fascia  lata  of  the  thigh  or  the  deep  fascia 
of  the  leg,  and  is  also  considerable  in  amount,  exerts  a  correspond- 
ing influence  in  restraining  such  a  development  of  the  collateral 
vessels.  Thus,  in  Cases  XIX.  and  XX.,  in  both  of  which  the  pos- 
terior tibial  artery  was  severed  by  gunshot  wound  in  the  upper 
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part  of  the  leg,  mortification  occurred  because  the  inflammatory 
swelling  of  the  injured  parts  was  so  great  as  to  compress  and 
seriously  obstruct  the  collateral  vessels.  If  such  swelling  had  not 
occurred,  the  collateral  vessels,  for  example,  the  anterior  tibial  and 
peroneal  arteries  would  undoubtedly  have  been  able  to  expand 
their  channels,  and  meet  the  emergency  successfully.  The  princi- 
pal reason  why  gunshot  wounds  which  sever  the  posterior  tibial 
artery  in  the  upper  part  of  the  leg  are  so  often  attended  with  con- 
secutive gangrene,  is  because  such  wounds  are  so  often  attended 
with  much  inflammatory  swelling  of  the  parts  situated  beneath  the 
unyielding  crural  fascia,  whereby  the  collateral  vessels  become 
compressed,  and  the  flow  of  blood  through  them  correspondingly 
obstructed. 

Again,  gunshot  fracture  occurring  in  the  upper  part  of  the  leg, 
Severance  of   and  complicated  with  corresponding  severance  of  the  pos- 

posterior  „  .    .  .  .  -     . 

tibial  artery  tenor  tibia!  artery,  is  almost  certain  to  result  in  gangrene, 
third.  when  treated  conservatively,  for  two  reasons :  1st,  be- 

cause the  inflammatory  swelling  of  the  injured  parts  is  usually 
great,  and,  2d,  because  some  of  the  collateral  vessels  themselves 
are  apt  to  be  lacerated  by  the  fracture  splinters,  or  by  the  projec- 
tile itself,  and  thus  their  number  becomes  lessened. 

We  are  now  prepared  to  comprehend  more  thoroughly  the  rea- 
sons  wny  gunshot  wounds  dividing  completely  the  femoral 
or  tne  popliteal  arteries,  and  not  attended  with  much 
hemorrhage,  are  so  constantly  followed   by  consecutive 
gangrene   of  the  foot  and  leg.     It  is  because  the  accompanying 
veins  and  the  collateral  arteries  are  also  injured  primarily  by  the 
projectile  which  severed  the  main  artery,  or  because  these  vessels 
afterwards  became  compressed,  and  thus  secondarily  obstructed  by 
the  inflammatory  swelling  of  the  surrounding  parts,  arising  from  the 
gunshot  lesion.     We  are  also  better  prepared  to  understand  the 
Hunterian   reason  why  the   Hunterian  operation,  when   performed 

operation  for  .  r>  i  t  i  t 

wounds  in  for  the  arrest  ot  secondary  hemorrhage,  or  any  other 
of  a  limb.  form  of  bleeding  occurring  from  a  gunshot  wound  of  a  limb 
in  its  continuity,  is  more  liable  to  be  followed  by  mortification  of  the 
limb  than  the  old  operation.  It  is  because,  when  the  main  trunk 
is  tied  on  the  plan  of  Hunter,  all  the  branches  which  are  given  off 
from  the  artery,  between  the  place  of  ligation  and  the  place  of 
injury,  are  rendered  nearly  useless  for  sustaining  the  collateral 
circulation,  since  their  natural  blood-supply  is  cut  off  by  the  opera- 
tion itself;  but  when  the  old  operation  is  performed  the  function 
of  these  collateral  branches  is  generally  not  interfered  with.  For 
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example,  when  the  superficial  femoral  artery  has  been  wounded  by 
a  gunshot  projectile  at  the  middle  of  the  thigh,  and  the  common 
trunk  of  the  femoral  is  tied  on  the  plan  of  Hunter,  the  profunda 
and  its  branches  can  take  but  little  part  in  carrying  on  the  collat- 
eral circulation  ;  but  when  the  wounded  vessel  is  tied  at  the  place 
of  injury  on  the  old  plan,  the  profunda  and  its  branches  are  not 
molested,  and  their  important  aid  is  secured  for  preserving  the  life 
of  the  foot  and  leg. 

Moreover,  the  performance  of  the  old  operation  in  cases  belong- 
ing to  this  category  is  advantageous  in  another  respect,  for  it 
necessitates  the  division  of  the  deep  fascia  of  the  limb  to  con- 
siderable extent,  and  thus  relieves  the  tension  produced  by  inflam- 
matory swelling  of  the  deep-seated  parts,  in  a  corresponding  degree. 

Substantially  the  same  remarks  as  the  foregoing  should  be  made 
concerning  the  effect  of  deep-seated  swelling  upon  the  Deep-seated 
venous  and  the  collateral  circulation,  when  produced  by  duoedby 

.  „  -  i        ,     .  i  .  extravasated 

copious  extravasation  01  blood  into  the  connective  tissue  blood. 
of  a  limb  from  wound  of  its  main  artery.  Like  inflammatory 
swelling,  this  form  of  tumefaction  tends  to  compress  the  accom- 
panying veins  and  the  collateral  arteries,  that  happen  to  be  in 
relation  with  it,  and  thus  it  tends  to  obstruct  the  flow  of  blood 
through  these  vessels  to  a  corresponding  extent.  In  Cases  XLI. 
and  LXVIL,  traumatic  aneurisms  were  formed  which  were  treated 
by  ligating  the  main  trunk  on  the  plan  of  Hunter,  and  were  fol- 
lowed by  gangrene.  If  the  old  operation  had  been  practiced  in 
these  cases,  the  consecutive  mortification  might  have  been  avoided, 
for  reasons  that  have  just  been  stated  ;  and  for  the  additional 
reason  that  in  tying  the  artery  at  the  place  of  injury  on  the  old 
plan,  the  aneurismal  swelling  would  have  been  emptied  of  its  con- 
tents, the  collateral  vessels  would  have  been  relieved  from  its 
pressure,  and  this  obstruction  to  the  flow  of  blood  through  them 
would  have  been  promptly  removed. 

Concerning  the  softening  of  the  substance  of  the  brain  which  so 
frequently  follows  ligation  of  the  common  carotid  artery,  Consecutive 

i.-i  ii  .."        gangrene  of 

we  ought  to  say  that  it  bears  a  strong  resemblance  in  its  the  brain, 
origin  and  nature,  at  least  in  many  cases,  to  consecutive  gangrene 
occurring  in  the  extremities  ;  and  the  author  is  of  the  opinion  that 
it  would  be  useful  in  a  practical  point  of  view  to  call  it  consecutive 
gangrene  of  the  brain. 

When  a  limb  is  attacked  with  consecutive  gangrene,  the  phenom- 

17 
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objective       end  are,  in  general,  sufficiently  obvious,  and  not  liable 

phenomena  •.  .  111  FTM       "     rv>  i 

ofconsecu-  to  be  misapprehended.  Ihe  attected  part  assumes  a 
grene.  tallowy-white,  dirty  straw-colored,  marbled  (motley),  or 
brownish  appearance,  and  dark-colored  blebs  not  unfrequently  form 
on  its  surface,  its  temperature  falls  considerably  below  the  natural 
standard,  its  sensibility  diminishes  and  finally  disappears,  its  color 
becomes  dark-brown  or  black,  putrefaction  occurs,  and  the  odors 
characteristic  of  mortification  are  evolved. 

The  cure  of  consecutive  gangrene  becomes  possible  only  by  the 
Results         removal  of  the  dead  or  dying  part.     When  this  process 

•when  left  to      .     ,    „ .    f  „     *       °    r,  * 

nature.  is  Ictt  tor  nature  to  perform  it,  but  a  very  small  propor- 
tion of  the  cases  is  saved.  Before  any  line  separating  the  dead 
from  the  living  tissues  is  distinctly  formed,  the  patient  generally 
sinks  and  dies  from  septaemia,  because  his  system  at  large  has  be- 
come poisoned  by  the  introduction  of  putrescent  juices,  or  other 
decomposing  matter,  from  the  mortified  part  into  the  circulating 
blood.  Against  these  sad  consequences  amputation,  promptly  per- 
formed, is  the  sole  remedy.  This  operation,  in  order  to  be  success- 
Amputation  ^»  must  not,  as  a  general  rule,  be  delayed.  It  should 
performed  generally  be  performed  as  soon  as  the  consecutive  gan- 
grene appears,  and  the  point  at  which  it  should  be  prac- 
ticed, must  depend  upon  the  place  of  vascular  injury.  When,  for 
example,  the  gangrene  proceeds  from  occlusion  of  the  posterior 
tibial  artery,  the  leg  should  generally  be  amputated  at  the  place  of 
election  ;  when  caused  by  injury  of  the  popliteal  artery,  the  opera- 
tion should  be  performed  in  the  thigh  as  near  to  the  place  of  arterial 
injury  as  practicable  ;  but  when  it  follows  some  lesion  of  the  femo- 
ral artery,  the  rule  which  should  guide  the  surgeon  in  selecting 
the  place  of  amputation  is  not  so  fully  settled.  If  that  artery  is 
wounded  in  the  lower  part  of  its  course,  it  is  generally  best  to  am- 
putate the  thigh  near  the  seat  of  injury ;  but  when  it  is  wounded 
in  the  upper  part  of  its  course,  it  appears  to  be  preferable  to  operate 
at  the  place  of  election  in  the  leg,  as  recommended  by  Guthrie, 
or  at  the  knee-joint,  notwithstanding  that  mortification  may  recur 
in  the  stump,  because  amputation  of  the  thigh,  at  or  near  the  hip- 
joint,  for  such  a  cause  is  almost  inevitably  fatal.  It  is  believed 
that  when  amputation  is  seasonably  performed  at  or  about  the 
knee-joint  for  gangrene  resulting  from  wound  of  the  femoral 
artery  in  the  upper  part  of  its  course,  the  chance  of  recovery  is 
better  than  it  would  be  with  the  operation  performed  at  or  above 
the  place  of  arterial  lesion.  Again,  when  the  operation  is  practiced 
at  the  knee-joint,  or  at  the  place  of  election  in  the  leg,  for  this 
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cause,  it  becomes  a  matter  of  considerable  importance  to  avoid 
embarrassing  the  collateral  circulation,  and  hence  care  should  be 
taken  that  the  stump  is  not  tightly  bandaged,  and  that  the  collateral 
vessels  are  not  compressed  by  any  other  means.  By  so  doing,  the 
risk  of  gangrene  reappearing  in  the  stump  is  correspondingly 
diminished. 

But  when,  for  any  cause,  a  limb  affected  with  consecutive  gan- 
grene from  vascular  injury  is  not  seasonably  removed  by  amputa- 
tion, one  of  two  results  may  follow  :  1st,  the  patient  may  sink  and 
speedily  die  from  septaemia ;  or,  2d,  a  line  of  separation  may  form 
between  the  dead  and  living  tissues,  and  the  gangrenous  part  may 
be  removed  by  a  kind  of  spontaneous  amputation  performed  through 
the  agency  of  an  ulcerative  process.  According  to  my  experience, 
however,  it  does  not  often  happen,  in  cases  of  gangrene  produced 
by  injury  of  blood-vessels,  that  a  line  of  separation  Lineofsep- 
forms.  Generally  no  such  line  makes  its  appearance,  dom  forms. 
Generally  well  marked  symptoms  of  septaemia  are  soon  developed, 
and  diffuse  cellulitis  rapidly  spreads  from  the  gangrenous  to  the 
sound  parts,  which  in  turn  soon  also  become  gangrenous,  and  thus, 
when  life  is  sufficiently  prolonged,  the  mortification  may  extend  to 
some  distance  above  the  place  of  vascular  injury. 

The  following  case,  observed  by  the  author  in  his  field-practice, 
illustrates  this  point  better  than  many  descriptive  words.  It  also 
serves  to  show  some  of  the  bad  consequences  of  the  tight  band- 
aging of  stumps  after  amputation. 

CASE  LXXXVIII.  Gangrene  of  Stump  produced  by  compressing  it 
with  a  Tight  Bandage  ;  Death  on  the  Ninth  Day  after  Amputation  ;  the 
Mortification  had  travelled  upwards  nearly  to  the  Trunk.  —  April  10, 
1865,  a  Confederate  soldier,  a  prisoner  of  war,  was  brought  in  from  the 
front  to  Burke's  Railroad  Junction,  which  was  the  depot  of  our  army  at 
the  time  of,  and  for  a  while  after,  General  Lee's  surrender.  He  had 
sustained  amputation  of  the  left  leg  at  its  middle,  by  the  flap  method, 
for  gunshot  injuries,  and  complained  bitterly  of  pain  in  the  stump.  On 
removing  the  dressings,  the  bandages  were  found  to  be  very  tight,  the 
parts  compressed  by  them  were  swelled  and  gangrenous,  and  the  swell- 
ing also  extended  above  the  knee. 

D 

The  next  morning,  April  11,  my  attention  was  called  to  him  by  the 
surgeon  in  whose  care  he  had  been  placed  on  arrival,  —  Dr.  Snell,  of  the 
Confederate  army.  The  patient  was  in  a  very  bad  condition.  The 
stump  was  much  swelled  and  very  painful.  The  swelling  extended  not 
only  as  high  as  the  knee,  but  also  some  distance  up  the  thigh.  The 
flaps  were  sphacelated,  and  the  skin  presented  a  yellowish-brown  and 
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mottled  appearance  nearly  up  to  the  knee,  with  several  large  blebs, 
containing  a  dirty,  yellowish-colored  serum,  scattered  here  and  there  on 
this  surface.  The  mortification  extended  as  high  as  the  strangulating 
bandage  had  been  applied,  but  no  line  of  separation  was  yet  established. 
The  odor  of  gangrene  was  strong.  He  complained  much  of  pain  in  the 
mortifying  part.  He  also  had  a  good  deal  of  constitutional  disturbance 
in  the  shape  of  irritative  fever.  But  little  change,  either  general  or 
local,  had  taken  place  since  the  previous  day.  He  informed  us  that  his 
leg  was  amputated  on  the  7th,  at  the  front,  where  he  was  wounded ; 
that  the  stump  was  bandaged  very  tightly  at  the  first  dressing,  so  that 
it  gave  him  much  distress  from  the  outset ;  that  the  stump  could  not 
be  dressed  again  until  he  reached  Burke's  Junction  on  the  10th,  only 
three  days  afterwards,  when  the  gangrenous  condition  above  described 
was  discovered.  I  directed  him  to  be  removed  to  the  Ninth  Army  Corps 
Field  Hospital,  which  was  then  located  in  the  neighborhood,  as  he 
would  not  bear  transportation  to  the  Depot  Field  Hospital  at  City 
Point. 

April  14.  —  He  is  much  worse,  and  very  low ;  countenance  almost 
hippocratic ;  the  gangrene  has  extended  up  inner  side  of  thigh  almost 
to  groin ;  odor  of  gangrene  very  strong ;  tongue  dry  ;  had  been  treated 
with  tinct.  iodine  applied  locally,  and  opiates,  stimulants,  and  nutrients, 
administered  internally. 

April  15.  —  Says  he  feels  better,  and  is  now  free  from  pain  :  but  he 
is  in  reality  worse,  for  the  mortification  has  continued  to  spread,  and  he 
is  also  growing  weaker. 

April  16.  —  He  died  at  four  o'clock  A.  M.  Towards  the  last,  he  be- 
came delirious. 

I  did  not  meet  with  any  other  gangrenous  stump  among  the  wounded, 
about  2,000  in  number,  who  were  brought  to  Burke's  Junction.  The 
mortification  could  not,  with  propriety,  be  attributed  to  any  cause  be- 
sides the  undue  compression  of  the  stump,  which  resulted  from  tight 
bandaging,  aggravated  by  inflammatory  swelling. 

In  this  case  no  line  of  separation  made  its  appearance,  the  mor- 
tification was  not  limited  to  the  part  that  was  originally  compressed, 
but  a  diffuse  inflammation  of  the  connective  tissue  of  a  gangren- 
ous character  supervened,  and  rapidly  spread  up  the  limb  to  the 
groin.  Such  were  the  local  phenomena,  while  the  constitutional 
symptoms  were  such  as  are  produced  by  aeptcemia,  at  least  by  that 
kind  of  septcemia  which  results  from,  the  introduction  of  decompos- 
ing juices  from  a  gangrenous  part  into  the  general  current  of  the 
circulating  blood. 


ADDENDUM.1 


Eleven  Cases  of  Hemorrhage  contributed  by  Prof.  A.  C.  Post, 
of  which  Ten  were  Secondary,  and  One  an  Instance  of  Traumatic 
Aneurism. 

It  has  been  deemed  advisable  to  present  Prof.  Post's  valuable 
collection  of  cases  in  a  separate  form. 

CASE  I.  —  Lafayette  Siper,  aged  32,  wounded  at  Petersburg,  April  2, 
1865.  He  was  shot  through  the  left  ankle.  The  leg  was  amputated  the 
same  day  a  little  above  the  injury.  Admitted  into  Armory  Square  Hos- 
pital, April  12.  Secondary  hemorrhage  occurred  from  the  stump,  April 
21.  It  was  arrested  by  digital  compression  over  the  femoral  artery,  con- 
tinued fifteen  days.  On  the  23d  April  there  was  a  slight  chill,  which 
was  not  repeated.  The  stump  is  now  nearly  healed.  The  skin  is  in- 
flamed, and  there  are  sinuses  traversing  it,  probably  indicating  necrosis 
of  the  tibia. 

CASE  II.  —  Henry  Bowman,  aged  18.  He  was  run  over  by  a  street- 
car, on  the  4th  May,  1865,  his  ankle-joint  being  laid  open.  He  was 
admitted  into  Armory  Square  Hospital  on  the  same  day,  and  the  leg 
was  amputated  a  little  below  the  middle.  The  stump  sloughed  at  an 
early  period  after  the  amputation.  The  sloughs  have  separated,  but 
the  remaining  portions  of  the  flaps  are  detached  and  flabby.  The 
patient  takes  good  nourishment  and  stimulants.  He  is  feeble,  but  does 
not  seem  to  lose  ground.  He  has  twice  had  hemorrhage  from  the 
stump,  but  it  has  been  controlled  by  pressure  over  the  femoral  artery. 

CASE  III.  — John  Lotz,  aged  26,  wounded  March  25,  1865.  Admitted 
into  Stan  ton  Hospital,  March  30.  Gunshot  fracture  of  right  fibula,  a 
little  above  its  middle.  The  tibia  was  uninjured.  On  the  8th,  10th, 
and  llth  April,  there  was  arterial  hemorrhage  from  the  wound.  On 

1  The  following  original  notes  of  cases  and  valuable  observations  on  the  subject  of  second- 
ary hemorrhage  could  not  be  incorporated  with  the  body  of  this  essay,  without  separating 
them  from  each  other,  and  thus  doing  injustice  to  their  distinguished  author.  They  are 
therefore  placed  together  in  an  appendix,  and  thus  their  value  as  original  observations,  and 
in  every  other  respect,  remains  unimpaired. 
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the  12th  April  a  ligature  was  applied  to  the  popliteal  artery,  imme- 
diately above  its  bifurcation.  Partial  sloughing  occurred  near  the  ankle 
on  the  13th  and  14th  April.  There  has  been  no  return  of  hemorrhage, 
and  the  patient  is  now  doing  well. 

CASE  IV.  —  This  patient  was  shown  to  me  by  Dr.  Delaney  at  the 
Campbell  Hospital.  Secondary  hemorrhage  occurred  six  weeks  after  a 
gunshot  wound  of  the  thigh.  The  source  of  the  hemorrhage  was  the 
femoral  artery,  just  as  it  was  about  to  become  popliteal.  Dr.  Delaney 
enlarged  the  wound,  and  tied  the  artery  above  and  below  where  it  had 
been  opened.  The  operation  had  been  performed  eight  days  when  I 
saw  the  patient,  and  there  had  been  no  return  of  the  hemorrhage. 

CASE  V.  —  The  history  of  this  patient  has  already  been  related  else- 
where.1 

CASE  VI.  —  A.  A.  Davis,  aged  32,  wounded  in  the  knee  March  31, 
1865.  The  thigh  was  amputated  on  the  field  the  same  day.  Admitted 
into  Emory  Hospital  April  4.  On  the  evening  of  April  6,  hemorrhage 
occurred  from  the  stump.  On  the  morning  of  April  7,  the  femoral 
artery  was  tied  at  the  place  of  election ;  there  has  been  no  hemorrhage 
since  that  time.  The  wound  over  the  femoral  artery  is  not  yet  healed. 
The  ligature  came  away  on  the  thirty-second  day. 

CASE  VII.  —  Patrick  Lanahan,  aged  30,  wounded  April  6,  1 865. 
The  ball  perforated  his  thigh  from  the  inner  and  anterior  to  the  posterior 
part,  at  the  lower  part  of  its  upper  fourth,  without  injuring  the  bone. 
Hemorrhage  occurred  two  weeks  after  the  injury.  His  surgeon  cut 
down,  and  exposed  the  artery  near  the  original  wound;  he  applied 
only  one  ligature.  The  patient  was  admitted  into  Emory  Hospital 
May  llth.  There  has  been  no  return  of  hemorrhage  since  the  ligature 
of  the  artery.  The  wound  is  nearly  healed. 

Dr.  Mosely,  the  Surgeon  in  charge  of  the  Emory  Hospital,  says  that  he 
has  had  about  forty  cases  of  secondary  hemorrhage  after  amputation  of  the 
thigh,  and  that  he  has  in  every  instance  tied  the  femoral  artery,  and  always 
with  success. 

CASE  VIII,  —  Daniel  T.  Ritter,  aged  19,  wounded  March  25,  1865. 
The  ball  penetrated  his  left  leg  five  inches  below  his  knee.  Admitted 
into  Finley  Hospital  March  28.  Hemorrhage  occurred  about  the 
middle  of  April.  The  surgeon  cut  down  and  tied  the  posterior  tibial 
artery.  About  a  week  afterwards  hemorrhage  again  occurred.  Digital 
pressure  was  then  kept  up  over  the  femoral  artery,  and  there  was  no  fur- 
i  Vide  case  of  Henry  Schatt,  No.  VIII.  of  this  section. 
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ther  return  of  the  hemorrhage.  There  has  been  a  free  discharge  of  pus 
from  the  wound. 

CASE  IX.  —  Charles  Wiggins,  aged  21,  wounded  March  25,  1865. 
Admitted  into  Finley  Hospital  March  28.  The  ball  passed  two  inches 
below  and  an  inch  within  the  coracoid  process  of  the  scapula,  and  passed 
out  through  the  body  of  the  scapula,  behind.  On  the  7th  May  hemor- 
rhage occurred  to  the  amount  of  fourteen  ounces.  The  surgeon  enlarged 
the  anterior  wound,  and  exposed  the  axillary  artery  below  the  clavicle, 
applying  to  it  two  ligatures,  namely,  one  on  the  proximal,  and  the  other 
on  the  distal  side  of  the  wound.  There  has  been  no  recurrence  of  the 
hemorrhage,  and  the  patient  seems  to  be  convalescent. 

CASE  X.  —  Marion  Wright,  aged  18,  wounded  December  15,  1864. 
The  ball  entered  the  outer  side  of  the  right  thigh,  four  inches  above 
the  knee,  passed  through  the  popliteal  space,  and  was  cut  out  from 
under  the  integument  on  the  inner  side  of  the  leg,  half  way  down. 
There  were  four  hemorrhages  within  the  first  two  weeks  after  the  in- 
jury ;  at  the  end  of  that  time  Dr.  Mola,  at  Beaufort,  tied  the  femoral 
artery  in  Scarpa's  space.  There  has  been  no  bleeding  since  the  appli- 
cation of  the  ligature.  Admitted  into  Finley  Hospital  May  6,  1865. 
The  patient  is  now  convalescent,  but  his  knee  is  rigid,  being  flexed  at  a 
right  angle. 

CASE  XI.  —  At  Jarvis  Hospital  in  Baltimore.  The  patient  was 
wounded  February  6,  1865.  The  ball  entered  his  mouth,  grazed  his 
tongue,  and  was  lodged  deep  in  the  neck.  For  a  day  or  two  after  the 
injury  there  was  some  bleeding  from  the  mouth,  supposed  to  proceed 
from  the  tongue ;  it  was  not  profuse.  The  patient  walked  about  for 
six  days  after  the  injury ;  on  the  seventh  day  he  had  alarming  hemor- 
rhage, which  occurred  at  intervals,  until  he  died  in  the  course  of  the 
the  day.  On  examination,  the  ball  was  found  lying  on  the  right  trans- 
verse process  of  the  atlas,  which  was  fractured.  The  ball  had  pene- 
trated the  right  internal  carotid  and  vertebral  arteries  ;  there  was  a  false 
aneurism  communicating  with  the  internal  carotid  artery. 

Prof.  Post  observes  that  of  the  above  cases,  the  hemorrhage  proved 
fatal  in  one  (Case  XI.).  It  is  remarkable  that  the  fatal  hemorrhage  did 
not  occur  until  the  seventh  day,  the  internal  carotid  and  vertebral  arte- 
ries both  having  been  opened.  If  the  coats  of  these  vessels  were  only 
contused  by  the  ball,  and  the  hemorrhage  was  occasioned  by  their 
sloughing,  the  period  at  which  it  occurred  was  unusually  early.  In  the 
sixth  case,  the  hemorrhage  occurred  on  the  seventh  day  ;  in  the  third 
and  seventh,  on  the  fourteenth  day ;  in  the  ninth,  on  the  thirteenth  day ; 
in  the  first,  on  the  nineteenth  day ;  in  the  eighth,  on  the  tweptieth  day ; 
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in  the  tenth,  the  time  of  the  first  hemorhage  is  not  stated,  but  four 
hemorrhages  had  occurred  within  two  weeks  ;  in  the  fourth,  the  hemor- 
rhage occurred  six  weeks  after  the  injury  ;  in  the  second,  the  time  of 
the  hemorrhage  is  not  mentioned ;  in  the  fifth,  there  is  no  mention  made 
of  external  hemorrhage,  but  there  was  interstitial  hemorrhage,  and  a 
false  aneurism. 

Comments  by  the  Author.  An  analysis  of  Prof.  Post's  cases 
yields  still  other  results  that  are  sufficiently  important  to  demand 
some  consideration  at  our  hands.  We  will  present  them  as 
briefly  as  we  can,  consistent  with  clearness. 

1.  Most  of  the  approved  plans  of  treating  secondary  hemorrhage 
were  tried  in  these  cases.     In  six  of  them,  or  a  decided  majority, 
the  ligature  alone  sufficed  to  restrain  the  bleeding.     In  two  of 
them,  digital  or  external  compression  of  the  main  artery  (femoral) 
was  successfully  employed  ;  but  they  were  both  cases  of  secondary 
hemorrhage  following  amputation  of  the  leg.     In  one  of  these,  the 
compression  was  continued  for  fifteen  days,  so  that  it  proved  to  be 
a  formidable  procedure  for  both  patient  and  surgeon.     In  the  other 
of  these,  the  details  are  not  so  fully  given.    In  one  case  (No.  VIII.) 
where  the  posterior  tibial  was  ligated,  the  hemorrhage  stopped  for 
a  week,  and  then,  returning,  digital  compression  of  the  femoral 
was  successfully  employed.    In  one  case  (No.  V.),  popliteal  aneurism 
existed,  the  popliteal  artery  having  been  perforated  by  a  ball,  and 
amputation  of  the  thigh  was  resorted  to  with  success.      In  the 
remaining  case  (No.  XI.),  the  nature  of  the  injury  itself  was  such 
that  no  plan  of  treatment  could  obtain. 

2.  The  plans  of  Hunter  and  Anel,  and  the  "  old  operation," 
were  each  employed  in  two  of  the  six  successful  cases.     Thus,  in 
Case  No.  III.,  the  popliteal,  and  in  Case  No.  X.  the  femoral,  were 
tied  on  Hunter's  plan.     In  Cases  VI.  and  VII.  each,  the  femoral 
was  tied  on  AneFs  plan.     In  Case  No.  IV.,  the  femoral,  and  in 
Case  No.  IX.  the  axillary,  were  tied  on  the  "  old  plan." 

3.  Cases  I.  and  II.  show  the  remarkable  adaptability  of  digital 
compression   for  arresting  secondary  hemorrhage   from   stumps, 
especially  when  it  is  small  or  moderate  in  quantity. 

4.  Dr.  Mosely's  experience  proves  that  Anel's  operation  may 
be  advantageously  employed  in  many  instances  of  secondary  hem- 
orrhage from  thigh-stumps,  and  probably  arm-stumps  also,  when 
digital  compression  fails,  and  when,  for  some  good  cause,  we  do 
not  wish  to  open  the  stumps  themselves. 

5.  A  success  quite  remarkable   attended  the  performance  of 
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these  operations.  But  it  does  not  appear  from  the  record  itself 
that  all  the  subjects  continued  under  observation  long  enough  to 
show  what  the  final  result  might  have  been.  But  even  granting 
that  some  of  these  cases  proved  fatal  after  the  reports  were  closed, 
it  must  still  be  conceded  that  the  success  was  great. 

6.  The  reader  will  observe  that  these  deductions  obtained  from 
analysis  of  Prof.  Post's  contribution  agree,  as  far  as  they  go, 
remarkably  closely  with  the  conclusions  to  which  we  had  already 
been  led  while  discussing  the  treatment  of  secondary  hemor- 
rhage. (Vide  Chapter  XI.  of  this  section.) 


END  OF  SECTION  FIRST. 


SECTION   SECOND. 


SECONDARY  TRAUMATIC   LESIONS   OF  BONE,  viz 

OSTEO-MYELITIS,  PERIOSTITIS,  OSTITIS, 

CARIES,   AND   NECROSIS. 


INTRODUCTION. 


THREE  structures  usually  enter  into  the  composition  of  bone.  They  are,  1st,  the  Periot- 
teum;  2d,  the  Osseous  Tissue  proper;  and,  3d,  the  M arrow  or  Medullary  Tissue.  These 
structures  are  distinct  in  an  anatomical,  but  combined  in  a  physiological  point  of  view,  and 
together  constitute  bone  considered  as  a  whole.  Every  normal  bone  in  the  human  body, 
when  fully  developed,  possesses  each  of  these  ingredients.  In  the  foetal  state,  however,  the 
marrow  does  not  appear  until  the  osseous  evolution  is  considerably  advanced.  At  first  the 
foetal  bones  are  solid,  that  is,  they  do  not  contain  medullary  spaces  (cancelli),  nor  medullary 
canals,  nor  medullary  tissue.  Their  development,  however,  is  not  complete  until  marrow 
is  formed.  Again :  in  abnormal  states  each  of  the  structures  mentioned  above  may  dis- 
appear, to  considerable  extent,  in  consequence  of  injury  or  disease.  Finally:  they  are 
convertible  into  each  other  by  metamorphosis  of  their  histological  elements,  as  is  seen  in 
the  process  of  growth,  in  the  repair  of  injury,  and  when  they  are  excited  by  inflammatory 
irritation. 

The  disorders  which  constitute  the  subject  of  this  section,  involve  some  one  or  more  of 
the  three  constituents  of  bone,  that  is,  either  the  periosteum,  or  the  bone  tissue  itself,  or  the 
marrow,  or,  in  certain  cases,  all  of  them  combined.  Indeed,  the  relation  which  exists 
between  these  several  structures,  from  both  contiguity  and  sympathy,  is  so  intimate,  that  a 
morbid  process  which  attacks  one  of  them,  is  exceedingly  liable  to  involve  the  others  also, 
at  least  to  some  extent. 

The  secondary  traumatic  lesions  of  bone  are  mainly  inflammatory  in  their  nature,  and  will 
be  discussed  in  this  essay  under  the  following  heads:  1st,  Osleo-myelitis ;  2d,  Periostitis; 
3d,  Ostitis;  4th,  Caries;  5th,  Necrosis. 

We  have  awarded  the  post  of  honor  to  osteo-myelitis  for  two  distinct  reasons :  1st,  be- 
cause, according  to  our  own  experience,  it  is  a  much  more  destructive  disorder,  at  least  in 
cases  where  bone  is  injured,  than  either  of  the  others;  and,  2d,  because  its  consideration 
has  generally  been  neglected,  until  a  very  recent  period.  For  example,  I  have  often  seen 
death  produced  by  primary  traumatic  osteo-myelitis,  but  never  by  primary  traumatic 
periostitis ;  while  primary  ostitis  of  traumatic  origin  is  generally  admitted  to  be  of  very 
rare  occurrence.  It  is  true  that  ostitis,  properly  so-called,  does  often  occur  in  consequence 
of  injury;  but  then  it  should  generally  be  called  secondary,  because  it  is  almost  always 
preceded  by  inflammation  of  either  the  periosteum  or  the  marrow.  In  such  cases,  the 
inflammatory  process  spreads  from  these  structures  to  the  osseous  tissue  proper;  and  I  am 
thoroughly  convinced,  from  observation  and  reasoning,  that  it  takes  its  departure  from  the 
marrow  much  more  frequently  than  it  does  from  the  periosteum.  The  conviction  has  been 
gradually  forced  upon  me  by  experience,  research,  and  reflection,  that  of  all  the  inflamma- 
tory disorders  of  bone  of  a  traumatic  origin,  the  inflammation  of  medullary  tissue  is  the  one 
which  possesses  most  importance,  is  the  one  which  occurs  most  frequently,  which  dominates 
over  the  others,  and  which  is  most  liable  to  prove  fatal.  The  facte  upon  wh'ch  this  conclu- 
sion is  based,  are  mostly  related  or  referred  to  in  the  following  pages. 


CHAPTER    FIRST. 

OF  OSTEO-MYELITIS. 

Definition  of  the  Term  Osteo-myelitis.  —  Often  met  with  during  the  Late  War.  —  To  be 
studied  as  it  occurs  in  Civil  as  well  as  in  Military  Life.  —  Not  as  New  Disease.  —  Bibliog- 
raphy. —  Physiological  Anatomy  of  the  Marrow.  —  Marrow  exists  in  all  Bones.  —  Micro- 
scopical Anatomy.  —  No  Endosteum.  —  Osseous  Development  not  complete  until  Marrow 
is  found.  —  Varieties  of  Osteo-myelitis.  —  Acute  and  Chronic.  —  Symptoms  of  Acute 
Form.  —  Pathological  Changes.  —  Osteo-  myelitis  not  a  Variety  of  Pyaemia.  —  Several  Il- 
lustrative Cases.  —  Causes  of  Osteo-myelitis.  —  First,  General  Causes,  namely,  Age,  Sex, 
Occupation,  Diathesis,  Hospital  Air.  —  Second,  Special  Causes,  namely,  Contusions,  es- 
pecially of  Bones.  —  Contusion  and  Concussion  of  Marrow.  —  Ecchymosis  of  the  Marrow. 

—  Gunshot  Fractures.  —  Compound  Fractures.  —  Bisection  and    Excision.  —  Amputa- 
tion. —  Foreign  Bodies  in  Medullary  Canal.  —  Syphilitic,    Strumous,  and  Rheumatic 
Diathesis.  —  Idiopathic  Fever  a  Cause.  —  Occurring  without  any  Appreciable  Cause.  — 
Transportation  of  Wounded.  —  Author's  Experience  in  Several  Campaigns.  —  Symptoms 
of  Osteo-myelitis.  —  Non-traumatic    Cases.  —  Character   of  the    Local   Pain.  —  Puffy 
Swelling.  —  Color  of  Skin.  —  Traumatic  Cases.  —  Acute  and  Chronic.  — Recapitulation 
of  Symptoms.  —  Diagnosis.  —  Has  not  generally  been  recognized  ante  mortem,  —  Diagno- 
sis of  Chronic  Form  more  simple.  —  Pathological  Anatomy.  —  Carnification  or  Hepati- 
zation  of  the  Marrow.  — Cause  of  Change  of  Color  in  Marrow.  —  Apoplexy  of  Marrow. 

—  Cause  of  Sclerosis.  —  Medullary  Tube  obliterated.  —  Pathology  of  Suppurative  Osteo- 
myelitis. —  Hepatization  and  Suppuration  of  the  Medullary  Tissue.  —  Only  Different 
Phases  of  the  Same  Malady.  —  One  Conservative  and  the  other  Destructive.  —  Gangrene 
of  the  Marrow.  —  A  Result  of  a  Higher  Grade  of  Inflammation.  —  This  Condition  not  often 
met  with.  —  Illustrative  Cases.  —  One  Example  of  Mephitic  or  Spontaneous  Gangrene 
of  the  Marrow.  —  Terminations,  Complications,  and  Consequences  of  Osteo-myelitis.  — 
Termination  in  Recovery,  in  Central  Necrosis,  in  Necrosis  in  Totality,  in  Osteo-porosis, 
in   Pyarthrosis.  —  May  occur    simultaneously  in  more  than  one    Bone.  —  New  Bony 
Growths,  and  New  Osseous  Tissue.  —  Acute  Periosteal  Abscess.  —  Abscesses  in  the  Soft 
Structures,  external  to  the  Periosteum.  —  Thrombus. — Pyaemia.  —  Leukaemia.  —  Osteo- 
myelitis often  proves  fatal  by  inducing  Extreme   Exhaustion.  —  Treatment  of  Acute 
Osteo-myelitis.  —  Hygienic  Measures.  —  Internal  Medication. — Topical  Medication. — 
Operative  Procedures.  —  Incision,  Trephining,  Amputation,  Exarticulation.  —  Operative 
Procedures  especially  required  in  the  Chronic  Form  of  Osteo-myelitis. 

THE  term  osteo-myelitis,  derived  from  two  Greek  words,  oore'ov, 
bone,  and  ftueXos,  medulla  or  marrow,  signifies  inflamma- 

'       ,  ,   '  .  Definition. 

tion  ot  the  medullary  tissue  of  bone.1 

This  disease  was  often  met  with  in  our  military  hospitals  during 

i  It  refers,  not  to  inflammation  of  the  marrow  and  the  bone,  but  to  inflammation  of  the 
otteal  marrow,  in  contradistinction  to  inflammation  of  the  spinal  marrow. 

Again,  the  terms  endostitis  and  medullitis  are  sometimes  used  as  synonyms  of  osteo- 
myelitis.   But  both  of  them  are  decidedly  objectionable;  the  first  because  the 
bones  do  not  contain  an  endosteum,  i.  e.  an  internal  or  lining  membrane  anal-    terms  emlos- 
ogous  to  the  periosteum,  and  therefore  the  term  endostitii  is  clearly  a  misno-    tit's  and 
mer ;  the  second  because  the  term  medutlitis,  or  inflammation  of  the  medulla,    metluUltis- 
does  not  of  itself  inform  us  what  medulla  is  meant  to  be  indicated  as  the  subject  of  dis- 
ease, whether  the  spinal,  the  osteal,  or  the  medulla  oblongata.    If  we  employ  it  to  repre- 
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Thi«  disorder  the  late  War  of  the  Rebellion ;  but  precisely  how  often,  no 

frequently  .     .  ,,  ,    -  i  i      i  t 

occurs.  statistics  yet  collected  have  enabled  us  to  determine.  It 
was,  however,  beyond  a  doubt,  one  of  the  most  frequent  in  occur- 
rence and  important  in  character  of  all  those  surgical  affections 
which  either  delayed  the  cure  or  destroyed  the  lives  of  patients 
suffering  from  gunshot  wounds  of  the  osseous  tissue,  or  from  surgi- 
cal operations  involving  bone.  An  account  of  osteo-myelitis,  there- 
fore, enters  into  the  surgical  history  of  the  war  not  only  with 
perfect  propriety,  but  such  history,  without  it,  would  be  very  in- 
complete. 

In  the  following  observations  upon  this  important  subject,  the 
term  osteo-myelitis  will  be  employed  in  accordance  with  its  literal 
signification,  and  its  use  will  therefore  not  be  restricted  to  the 
suppurative  forms  of  the  disease  alone.  For,  as  there  are  other 
kinds  of  periostitis  besides  the  acute  periosteal  abscess  which  de- 
mand the  surgeon's  attention,  so  there  are  other  forms  of  inflam- 
mation of  the  medullary  tissue  of  bone  besides  diffuse  suppuration, 
which  belong  to  and  constitute  an  essential  part  of  the  history  of  the 
disease  in  question.  Numerous  examples  of  the  non-suppurative 
osteo-myelitis  have  been  observed  by  our  military  surgeons ;  and 
any  account  of  this  disease  as  it  appeared  among  the  wounded  in 
our  army  hospitals,  which  should  describe  only  the  acute  suppura- 
tive cases,  would  be  very  incomplete,  both  in  respect  to  the  symp- 
tomatology and  pathological  anatomy  of  the  disorder,  and  the 
practical  considerations  which  have  an  important  bearing  upon  its 
treatment. 

Furthermore,  since  osteo-myelitis  is  a  disease  which  occurs  not 
cwi  and  unfrequently  in  civil 1  as  well  as  in  military  life,  we  pro- 
c^Je^shouid  Pose  to  study  this  disorder  as  it  shows  itself  in  civil  as 
be  studied.  we\\  as  jn  military  practice,  to  the  end  that  we  may  get 
more  complete  and  accurate  views  of  the  subject,  and  obtain  a 
more  thorough  knowledge  of  its  varieties,  causation,  symptoma- 
tology, terminations,  consequences,  and  treatment  than  we  would 
acquire  by  pursuing  a  different  course. 

sent  inflammation  of  the  medullary  tissue  of  the  bone,  we  should  prefix  the  word  osteo,  and 
write  the  term  in  full  thus,  osleo-medullitis,  in  order  to  definitely  convey  our  meaning. 
The  term  otteo-myelilis,  however,  is  preferable  because  it  corresponds  more  closely  to  the 
original,  or  the  Greek  derivation.  Moreover,  the  last  named  term  has  already  been  gen- 
erally accepted  throughout  the  world. 

i  Between  November  20th,  1865,  and  March  23d,  1866,  inclusive,  a  period  of  about  four 
months,  the  writer  personally  saw  and  examined  ten  cases  of  undoubted  osteo-myelitis 
occurring  in  civil  practice,  without  taking  much  trouble  to  hunt  them  up.  Nine  of  them 
occurred  in  hospital,  and  one  in  private  practice.  The  histories  of  tevtn  of  them  will  be 
found  related  in  the  following  pages. 
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The  disease  now  generally  called  osteo-myelitis,  is  not  a  new 
thing.  Cases  and  fragmentary  accounts  of  it,  under  a  Notanew 
considerable  variety  of  appellations,  have  been  placed  on  digease- 
record  by  a  large  number  of  surgeons,  commencing  more  than  a 
hundred  and  fifty  years  ago.  J.  L.  Petit  alludes  to  it  in  Bib|log. 
his  well-known  work  "  On  the  Diseases  of  the  Bones,"  ™fb7> 
anno  1705,  in  the  chapter  upon  exostosis,  and  presents  it  as  one  of 
the  effects  of  those  osseous  tumors  which,  in  place  of  growing  out 
from  the  surface  of  the  bone,  are  developed  toward  the  medullary 
canal.1  In  1740,  Gooch  saw  a  patient  having  what  we  now  know 
was  osteo-myelitis,  which  he  has  described  as  "  A  case  in  which 
the  tibia  was  affected  to  an  extraordinary  degree  in  a  very  short 
time,  by  a  critical  discharge  of  febrile  matter  upon  a  leg  which  had 
been  fractured  some  years  before."2  Duverney,  in  a  chapter 
where  he  treats  of  the  longitudinal  fracture  of  long  bones,  some- 
times called  a  fissure  or  split,  relates  three  cases  of  it,  one  of 
which,  especially,  leaves  no  room  for  doubt  with  regard  to  its  real 
character.3  Percival  Pott,  in  a  chapter  devoted  to  an  account  of 
the  "  Separation  or  Destruction  of  Both  Tables  of  the  Skull  from 
Contusion,"  and  published  first  about  the  year  1765,  gives  at  least 
two  cases  of  osteo-myelitis  involving  the  diploe.4  Cheselden  says, 
"  Sometimes  matter  is  formed  in  the  large  medullary  cavities  of 
the  cylindrical  bones,  which  constantly  increasing  and  wanting 
vent,  partly  by  corroding  and  rendering  the  bone  carious,  and 
partly  by  pressure,  tear  asunder  the  strongest  bone  in  an  human 
body,  of  which  I  have  seen  several  instances."  6  Hey  reports  two 
cases  of  suppurative  osteo-myelitis  involving  the  tibia,  under  the 
title  of  "  Caries  of  the  Tibia."  An  abscess  formed  in  the  medul- 
lary canal  in  each  of  them,  which  emptied  itself  through  a  hole  in 
the  compact  wall  of  the  tibia,  made  by  nature  (spontaneous  per- 
foration). The  first  case  occurred  in  1786,  in  the  person  of  a 
young  lady  whose  age  is  not  stated ;  the  second  in  1792,  in  a 
stout  young  woman  of  fifteen.  Hey  did  not  amputate,  but  en- 
larged the  hole  in  the  bone,  and  removed  all  the  diseased  tissues 
found  inside.  Both  patients  made  good  recoveries.6  Abernethy 
states  that  he  has  seen  suppuration  of  the  diploe,  and  death  of  a 
portion  of  the  bone,  result  from  an  injury  done  to  the  cranium.7 

1  See  also  Nekton's  Surgical  Pathology  on  this  point. 

2  Gooch's  Surgery,  vol.  ii.  p.  349.     London,  1792. 

*  EUmens  de  Pathologie  Chirurgicale,  par  A.  Nelaton,  t.  i.  p.  595.    Paris,  1844. 

*  Pott's  Chirurgical  Works,  vol.  i.  p.  115  et  seq.     A  new  edition,  London,  1779. 
6  The  Anatomy  of  the  Human  Body,  by  W.  Cheselden,  p.  40.     London,  1778. 

6  Hey's  Surgical  Observations,  p.  26  et  seq.     London,  1810. 

1  Abernethy's  Surgical  Observations,  vol.  ii.  pp.  68,  69.    Am.  ed.,  1811. 
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In  1818,  Hennen  alluded  very  briefly  to  osteo-myelitis  following 
gunshot  injury,  under  the  name  of  abscess  in  the  medullary  canal, 
etc.1  In  1828,  Craigie  wrote  as  follows  :  "  The  medullary  filamen- 
tous web  is  perhaps  still  more  important  than  the  periosteum  in  its 
morbid  influence  on  bone.  It  is,  in  the  first  place,  liable  to  inflam- 
mation ;  and,  accordingly  as  this  takes  place  in  the  medullary  web 
of  the  cylindrical  bones,  or  in  that  of  their  epiphyses,  or  of  the 
short  irregular  bones,  different  effects  result."  2  In  1831,  M.  Rey- 
naud  published  a  paper  "  On  Inflammation  of  the  Medullary  Tissue 
of  the  Long  Bones,"  in  which  he  gives  an  account  of  five  cases  of 
that  disease,  all  of  which  occurred  in  stumps  after  amputation  per- 
formed for  disease,  and  terminated  fatally,  without  an  exception.8 
In  1833,  Mr.  B.  Phillips  produced  a  brief  but  excellent  article 
"  On  Inflammation  of  the  Medullary  Membrane  after  Amputa- 
tion." 4  Dr.  Carswell  has  given  an  excellent  picture  representing 
suppuration  in  the  medullary  tissue  of  the  femur.6  Cruveilhier 
says,  "  The  phlebitis  of  the  bones  is  one  of  the  most  frequent 
causes  of  visceral  abscesses,  following  wounds  or  surgical  operations 
in  which  the  bones  are  involved."  6  He  here,  beyond  a  doubt, 
refers  to  the  disease  now  called  osteo-myelitis.  In  1844,  Nelaton 
gave  a  brief  account  of  the  same  disease,  following  closely  the 
memoir  of  Reynaud.7  He  used  the  term  osteo-myelitis.  Dr.  Jules 
Roux  says  that  Nelaton  devised  this  term  in  1834.8  It  has,  there- 
fore, been  a  long  time  in  use  (thirty-four  years),  although  it  is  the 
modern  designation  of  a  disease  which  is  yet  but  little  understood. 
In  1849,  Mr.  Stanley  wrote  about  it  in  a  very  interesting  way, 
under  the  title  of  "  Suppuration  in  Bone."  9  In  1855,  a  lengthy 
memoir  on  "  The  Osteo-myelitis  of  the  Amputated,"  written  by 
Dr.  T.  Vallette,  a  French  military  surgeon,  was  published  at  Paris.10 
M.  Vallette  has  described  the  disease  as  he  saw  it  in  one  of  the 
large  military  hospitals  at  Constantinople  during  the  Crimean  War, 
especially  among  the  wounded  received  directly  after  the  battles 
of  Alma  and  Inkermann.  The  disease  appeared  in  an  acute  form, 

*  Principles  of  Military  Surgery,  pp.  100, 115.    Am.  ed. 

2  Elements  of  General  and  Pathological  Anatomy,  p.  564.    Edinburgh,  1828. 

*  Archives  Generates  de  Medecine,  t.  xxvi.  p.  161  et  seq. 
4  London  Medical  Gazette,  vol.  xiii.  p.  189  et  seq. 

«  Illustrations  of  the  Elementary  Forms  of  Disease,  fasciculus  viii.  plate  3.    4to,  London, 
1833. 

8  Anatomic  Patkologique  du  Corps  Humain,  t.  i.  liv.  xi.  p.  10. 

7  Elemens  de  Pathologie  Chirurgicak,  t.  i.  p.  595  et  seq. 

8  Afemoires  de  tAcademie  Jmperiale  de  Medecine,  t.  xxiv.  p.  553. 
»  A  Treatise  on  Diseases  of  the  Bones,  p.  48  et  seq.    Am.  ed. 

M  RecueU  du  Memoires  de  Med.  et  de  Ckirurg.  MMtairet.    1855,  2d  ser.,  t.  xvi.  p.  230  et 
teq. 
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and  proved  very  fatal.  In  a  work  published  in  1859,1  Chassaignac 
has  devoted  about  thirty-one  pages  to  an  excellent  discussion  of 
osteo-myelitis  occurring  spontaneously,  in  which  he  has  given  an 
account  of  four  cases  of  the  disease  in  this  form,  observed  by  him- 
self. In  1860,  a  long  and  very  interesting  memoir  on  osteo-myelitis 
was  presented  to  the  Academy  of  Medicine  at  Paris  by  Dr.  Jules 
Roux.2  M.  Roux  had  charge  of  the  naval  hospital  of  St.  Mandrier 
at  Toulon  in  1859,  wherein  he  received  about  two  thousand  patients 
who  had  been  wounded  in  the  battles  fought  during  the  Italian 
campaign  of  that  year.  He  saw  and  described  the  disease  under 
its  chronic  conditions,  that  is,  after  it  had  existed  a  considerable 
length  of  time.  M.  Roux's  memoir  excited  much  attention  among 
the  members  of  the  Academy,  and  caused  osteo-myelitis  to  be  the 
subject  of  discussion  at  two  successive  sittings  of  that  body.  This 
disease  was  also  made  the  theme  of  a  letter  to  the  President  of  the 
Academy  by  M.  Legouest,3  and  the  text  of  an  elaborate  discourse 
by  Baron  H.  Larrey,*  the  distinguished  surgeon-in-chief  of  the 
French  army  in  Italy  in  1859.  The  most  recent  systematic  treatise 
on  surgery,  of  English  origin,  contains  an  account  of  osteo-myelitis, 
but  it  is  very  meagre  and  unsatisfactory.5  Mr.  Longmore  read  a 
very  valuable  paper  on  this  disease  before  the  Royal  Medical  and 
Chirurgical  Society,  February  28,  1865,  an  abstract  of  which  was, 
published  in  the  "  Medical  Times  and  Gazette,"  March  11,  1865.6 
He  refers  to  the  observations  of  Drs.  T.  Vallette  and  Jules  Roux, 
and  the  discourse  of  Baron  Larrey,  and  also  makes  mention  of 
certain  practical  considerations,  which  have  occurred  to  him,  with 
regard  to  the  treatment  of  the  disease  in  its  chronic  forms.  Piro- 
goff,  the  illustrious  military  surgeon  of  Russia,  briefly  treats  of 
osteo-myelitis  in  his  valuable  work  entitled  "  Outlines  of  General 
Military  Surgery," 7  in  the  chapter  on  "  Wounds  and  Compound 
Fractures  of  the  Bones  of  the  Pelvis  and  Extremities."  We  shall 
take  occasion  to  refer  frequently  to  this  eminent  authority.  Dr. 
H.  Allen,8  U.  S.  Army,  has  recently  published  an  interesting 

1  Traite pratique  de  la  Suppuration  et  du  Drainage  Chirurgical,  t.  i.  p.  467  et  seq.     Paris, 
1859. 

2  Memoires  de  tAcademie  Imperiale  de  Medicine,  t.  xxiv.  p.  537  et  seq. 

8  Bulletin  de  fAcademie  Imperiale  de  Medicine,  t.  xxv.  pp.  587,  588,  589. 

*  Op.  cit.,  p.  599  et  seq. 

6  A  System  of  Surgery,  Theoretical  and  Practical,  in  Treatises,  by  various  authors.  Edited 
by  T.  Holmes,  M.  A.,  Cantab.,  vol.  iii.  p.  628.  London,  1862. 

8  Vide  American  Journal  Medical  Sciences,  July,  1865,  p.  230  et  seq. 

f  Vol.  ii.    Leipsic,  1863. 

8  Vide  American  Journal  Medical  Sciences,  January,  1865,  p.  30  et  seq. 

The  writer  has  not  aimed  so  much  to  present  a  complete  bibliography  of  the  subject,  as 
to  show  that  osteo-myelitis  is  not  a  new-fangled  notion.  Indeed,  the  time  at  his  disposal, 
18 
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article  on  the  pathological  anatomy  of  this  disease,  founded  on 
twenty-three  autopsies.  This  paper  is,  however,  singularly  defec- 
tive in  an  important  matter,  namely,  the  description  of  the  lesions 
themselves  which  the  marrow  presented,  from  neglecting  too  often  to 
give  the  characteristic  alterations  in  appearance  upon  which  his 
own  conclusions  have  been  formed.  In  most  of  his  cases  it  is  im- 
possible for  the  reader  to  decide,  for  himself,  from  the  description 
given,  whether  inflammation  of  the  marrow  was  present  or  not ;  and 
it  is  not  improbable  that  in  some  of  them  a  physiological  condition 
was  mistaken  for  a  morbid  state  of  the  marrow.  Thus,  the  value  of 
this  article  is  seriously  impaired,  and  we  are  prevented  from  referr- 
ing to  it  as  often  as  we  might  wish.  But  the  observations  of  many 
writers,  besides  those  mentioned  above,  will  also  be  quoted  in  the 
sequel. 

It  is  only  within  the  last  twelve  or  fifteen  years,  however,  that 
osteo-myelitis  has  fairly  begun  to  attract  the  attention  among  sur- 
geons which  it  really  deserves.  To  this  consummation  the  writings 
of  Drs.  Vallette,  Chassaignac,  Jules  Roux,  Virchow,  Dernme,  and 
Pirogoff,  together  with  the  protracted  discussion  of  the  subject  in 
the  Academy  of  Medicine  at  Paris,  already  mentioned,  have  largely 
contributed.  Among  American  surgeons  the  experience  of  the 
Jate  War  of  the  Rebellion  has  exerted  a  strong  influence  in  the  same 
direction.  Still,  the  systematic  treatises  on  surgery  in  general  use 
contain  either  no  account  whatever,  or  only  a  very  meagre  one,  of 
this  important  disease.  But  this  circumstance  can  scarcely  be  con- 
sidered as  a  matter  of  surprise. 

Physiological  Anatomy  of  the  Marrow.  —  A  clear  understanding 
A  knowledge  °^  *ne  extent,  appearance,  and  structure  of  the  healthy 
marrow  is  necessary,  in  order  to  be  able  to  recognize 
with  certainty  when  it  is  diseased,  and  to  comprehend 
the  nature  and  importance  of  its  pathological  lesions.  No  apology 
is,  therefore,  necessary  for  introducing  in  this  place  a  brief 
account  of  its  physiological  anatomy. 

The  medullary  tissue  is  abundant  in  quantity,  and  extensive  in 
distribution.  It  fills  the  medullary  tubes  of  the  long  bones,  the 
cancelli  of  their  epiphyses,  the  larger  Haversian  canals  of  their  com- 
pact tissue,  the  spongy  structure  of  the  short  bones,  and  the  med- 
ullary spaces  in  general,  throughout  the  whole  osseous  system. 

and  the  facilities  at  his  command,  would  not  permit  him  to  exhaust  the  literature  of  the 
subject,  if  he  wished  to  do  it.  Moreover,  the  foregoing  references  are  quite  sufficient  for 
his  present  purpose. 
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It  is  found  in  all  the  bones  of  the  body  (Robin)  ; l  both  those  that 
are  large  and  those  that  are  small  in  size,  and  those  that  Marrow  ex- 

.         .          ,  _      istsinall 

are  regular  and  those  that  are  irregular  m  shape.  It  bones. 
is  found  not  only  in  their  cancellous  structure  and  medullary 
spaces,  properly  so  called,  but  it  extends  from  their  interior  through 
the  vascular  canals  as  far  as  the  periosteum,  so  that  on  tearing 
away  one  of  the  vessels  from  a  vascular  canal,  it  is  seen  to  be  sur- 
rounded by  a  small  quantity  of  marrow,  represented  by  medullary 
cells  and  a  little  amorphous  matter.  (Robin.) 

The  healthy  marrow  varies  considerably  in  color,  in  certain  of 
the  bones,  according  to  the  age  of  the  subject ;  but,  in  Age  modl. 
the  other  bones,  it  remains  unchanged  at  all  the  periods  fne8CertaC£lor 
of  life.    During  infancy  it  has  a  red  color  in  all  the  bones,  bones' 
and  is  commonly  designated  as  foetal  marrow.     During  infantile 
the  adult  period,  however,  it  presents  a  yellowish  or  pale-  n 
yellow  hue,  instead  of  the  red  color  of  infancy,  in  the  Adult  mar 
shafts  of  the  long  bones,  as,  for  example,  the  femur,  the  ™*  fn1^1" 
tibia,  the  fibula,  the  humerus,  the  radius,  and  the  ulna ;  long  bones- 
while  in  the  short,  the  flat,  and  the  irregularly  shaped  bones,  it 
still  maintains  the  red  color  of  the  foetal  marrow.     This  yellow 
color  of  the  medullary  tissue,  in  the  bones  above  mentioned,  during 
the  adult  period  of  life,  is  occasioned  by  the  presence  of  fat  in  it. 
Under  such  circumstances,  the  relative  quantity  or  proportion  of 
this  material  is  always  very  large,  and  is  generally  stated  Yeiiowmar- 

.  .  &  mi  -i   •  row  rich  in 

as  amounting  to  ninety-six  per  cent.  Ihe  oil  is  not  free,  fat  resides. 
but  contained  in  delicate  microscopic  cells,  known  as  fat  vesicles. 
The  marrow,  in  all  the  bones  except  the  long  ones,  is  naturally 
red  at  the  adult  period  of  life,  and  it  contains  either  no  fat  what- 
ever, or  only  a  small  quantity  of  it.  Thus  much  with  regard  to 
color. 

In  respect  to  consistence,  the  medullary  tissue  is,  when  healthy, 
always  very  soft.     The  reader's  attention  is  here  espe-  It  ig  n0nnai- 
cially  called  to  this  point,  because  we  shall  find  in  the  ly  Tery  soft> 
sequel,  that  the  marrow  not  unfrequently  becomes  toughened  and 
indurated  (hepatized  or  carnified)  when  subjected  to  in-  Becomeg  in_ 
flammatory  change,  and  that  we  can  recognize  the  pres-  ^J^^7 
ence  of  the  inflammatory  process  in  this  tissue  quite  as  tion- 
well  by  its  increased  consistence  as  by  its  altered  color. 

When  examined  with  the  microscope,  the  medullary  tissue  is 
found  to  be  composed,  1st,  of  medullary  cells,  which  are  Mlcroscopic. 
its  fundamental  element;  2d,  of  an  intercellular  sub-  alanatomy- 

1  Vide  American  Journal  Medical  Sciences,  October,  1865,  p.  498. 
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stance,  amorphous,  homogeneous,  and  semi-transparent  in  appear- 
ance, which  is  interposed  between  the  microscopic  marrow-cells ; 
3d,  of  capillary  blood-vessels  ;  4th,  of  nerves  accompanying  the 
vessels ;  and  5th,  of  delicate  fibres  of  connective  tissue,  which  are 
found  only  in  certain  situations,  such  as  the  shafts  of  the  long 
bones,  and  the  largest  medullary  spaces  of  the  spongy  tissue. 
Their  presence,  however,  is  not  constant. 

The  red  or  foetal  marrow  owes  its  color,  for  the  most  part,  to 
cauwofthe  being  composed  chiefly  of  medullary  cells,  with  some  ves- 
wd  color.  ge]s  ancj  &  sma|]  quantity  of  amorphous  matter.  The 
medullary  cells  which  seem  to  form  with  the  vessels  about  eight 
tenths  of  the  whole  tissue,  do  not  appear  to  contain  any  drops  of 
oil  in  their  interior.  (Robin.) 

The  yellow  marrow,  as  already  stated,  owes  its  color  to  the  pres- 
Canseof  the  cnce  of  a  great  quantity  of  fat  vesicles.  They  are,  how- 
coior!"8  ever,  not  arranged  in  lobules,  separated  one  from  another 
by  partitions  formed  from  fibres  of  connective  tissue,  as  in  the  tela 
adiposa,  and  hence  the  fat  vesicles  of  the  marrow  are  more  easily 
ruptured  than  those  of  the  adipose  tissue. 

Besides  these  two  varieties  of  healthy  marrow,  a  third  is  some- 
times met  with,  especially  in  dropsical  and  badly  nourished  sub- 
cause  of  the  iects.1  It  is  the  qelatiniform  marrow.  It  can,  perhaps, 

gelatiniform     J  y  .  .  * 

appearance,  hardly  be  called,  with  propriety,  a  perfectly  healthy  con- 
dition of  the  medullary  tissue.  It  owes  its  peculiar  jelly-like 
appearance  to  the  fact  that,  in  it,  the  medullary  cells  are  relatively 
diminished  in  quantity,  and  separated  one  from  another  by  a  large 
amount  of  semi-transparent,  homogeneovfs  substance,  having  a 
gelatiniform  aspect.  In  respect  to  color,  this  kind  of  marroAv  is 
sometimes  gray,  and  sometimes  it  has  a  semi-transparent  yellowish 
hue.  The  gray  color  depends  upon  the  absence  of  fat,  and  the 
yellowish  appearance  upon  its  presence.  (Robin.) 

The  medullary  tissue  is  very  vascular,  much  more  so  than  the 
Arrange-  periosteum.  Its  capillary  vessels  are  arranged  in  meshes 
Sood-y^8  having  about  three  or  four  times  the  diameter  of  the  ves- 
sels themselves.  The  meshes  are  nearly  of  equal  dimen- 
sions in  all  directions,  and  are  polygonal,  with  rounded  angles. 
They  are  most  readily  seen,  in  injected  specimens,  by  washing 
away  the  marrow  with  a  current  of  water,  when  they  are  found 

1  "  The  bones  of  a  dropsical  subject  are  always  the  least  greasy  and  best  adapted  for 
skeletons."  Vide  Holden's  Human  Osteology,  p.  9. 

Through  distinctions  founded  on  color,  M.  Robin  recognizes  three  varieties  of  marrow, 
namely,  the  red,  the  yellow,  and  the  gelatiniform.  These  varieties  are,  however,  not  unfre- 
quently  found  to  be  blended  together,  especially  the  first  two  of  them. 
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lying  against  the  osseous  tissue.  This  has  caused  it  to  be  said  that 
the  meshes  are  much  more  numerous  in  contact  with  the  bone  than 
elsewhere.  The  most  delicate  capillaries,  found  in  the  marrow, 
are  larger  than  the  ultimate  capillaries  of  the  periosteum,  and  of 
the  osseous  tissue.  (Robin.)  J 

Again :  all  the  medullary  vessels,  both  those  of  the  apophysis 
and  diaphysis,  and  the  vessels  of  the  compact  substance,  Theyfreeiy 
communicate  in  various  ways,  so  that  the  vascular  system  lnosculate- 
forms  one  continuous  whole  throughout  the  entire  bone,  and  the 
blood  is  enabled,  possibly,  to  flow  from  any  one  part  to  all  the 
others.     Bichat  accordingly  found  the  marrow  very  well  injected 
in  an  injected  tibia,  the  nutrient  arteries  of  which  were  obliterated. 
(Kollicker.)  2 

The  medullary  tissue  does  not  constitute  an  internal  periosteum. 
There   is  no  internal  periosteum ;  no  layer   of  fibrous  No  endos_ 
tissue  on  the  interior  of  the  bones,  enveloping  the  marrow  teum' 
and  designed  to  separate  it  from  the  osseous  tissue  ;  but  the  mar- 
row  lies  in  immediate    contact  with   the   bony   substance   itself. 
(Robin.)  3 

The  fibrous  element  of  the  marrow  is  scanty  in  quantity,  and 
found  only  in  the  medullary  canals  of  the  long  bones,  and  The  marrow 
in  the  largest  medullary  spaces  of  the  cancellous  tissue.  iHti!Tconnec- 
Its  fibres  are  remarkably  fine  and  delicate.  They  are  tiye  tissue> 
generally  isolated,  and  cross  each  other  in  all  directions,  constituting 
a  net-work.  Next  to  the  substance  of  the  bone  they  lie  closer  to 
each  other  than  elsewhere,  without,  however,  forming  layers  or 
bundles,  or  an  internal  periosteum.  Here  and  there,  in  the  marrow 
itself,  these  fibres  are  arranged  in  loose  wavy  bundles,  which  are 
but  slightly  pressed  against  each  other.  (Robin.) 

The  medulla  is  developed  subsequent  to  the  osseous  tissue,  for, 
at  one  time  in  foetal  life,  the  latter  is  entirely  compact,  even  in  the 
long  bones.     Afterwards,  however,  medullary  spaces  and  cavities 
are  produced  by  the  transformation  of  osseous  into  medullary  tissue. 
As  osseous  tissue  is  formed  out  of  periosteum  and  carti-  osseous  de- 
lage,  so  marrow  is  formed  from  osseous  tissue,  and  the  not^m"* 
development  of  a  bone  consists  not  merely  in  the  forma-  marrow^11 
tion  of  osseous  tissue,  but  it  presupposes  that  the  series  of  formed- 
transformation  goes  beyond  the  stage  of  bone,  and  that  medullary 

1  Vide  American  Journal  Medical  Sciences,  October,  1865,  p.  499. 

2  Microscopical  Anatomy,  p.  185.     London,  1860. 

8  Vide  American  Journal  Medical  Sciences,  October,  1865,  p.  499. 

All  the  recent  investigators  coincide  with  M.  Robin  in  this  statement.  The  idea  of  an 
internal  periosteum  appears  to  have  been  purely  theoretical,  and  founded  upon  a  supposed 
analogy  between  the  wants  of  the  exterior  and  the  interior  surface  of  a  long  bone. 
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tissue  is  produced.  (Virchow.)  *  Thus,  the  medullary  must  be 
considered  as  supplemental  to  the  osseous  tissue. 

The  medullary  tissue  is  continuous  throughout  the  interior  of 
Marrow  con-  an  adult  bone.  The  cancelli  and  the  medullary  spaces 

tinuous  in 

aduit  bonw.  do  not  consist  of  shut  sacs,  but  they  communicate  freely 
with  each  other.  It  is  by  means  of  this  continuity  of  the  marrow 
that  inflammation  is  enabled,  in  some  cases,  to  spread  through  it 
with  very  great  rapidity. 

Among  the  most  striking  and  important  anatomical  facts  relating 
to  the  healthy  marrow  are  its  softness,  its  vascularity,  and 
its  richness  in  medullary  cells.  Its  softness  exposes  it  to 
injury  both  in  the  nature  of  concussion  and  contusion  from  violence 
applied  suddenly  to  the  bone  which  contains  it ;  and  if  its  vascularity 
and  richness  in  cells  render  it  liable  to  become  inflamed,  when  in- 
jured, they  also  afford  the  means  of  readily  repairing  the  conse- 
quences of  most  of  the  traumatic  lesions  to  which  it  is  exposed.  Its 
vascularity  and  richness  in  cell-formations  also  cause  the  inflam- 
matory process  to  run  a  very  rapid  and  destructive  course  in  it 
(with  suppurations),  especially  destructive  in  unhealthy  subjects  or 
under  unfavorable  circumstances  as  to  hygiene  and  treatment. 

Clinical  experience,  especially  in  military  surgery,  has  taught 
Osteo-myeii-  us  precisely  what  might  be  inferred  from  the  normal 
manyCdiffelv  stnicture  and  distribution  of  the  medullary  tissue,  to  wit, 
ent  bones,  fa^  ^Q  development  of  osteo-myelitis  is  not  confined  to 
the  medullary  tubes  of  the  long  bones,  such  as  the  femur,  tibia, 
fibula,  radius,  and  ulna  ;  for  it  has  been  met  with  in  the  diploe  of 
the  cranium,  in  the  mastoid  cells,  in  the  lower  jaw,  in  the  ster- 
num, the  ribs  and  the  bodies  of  the  vertebrae,  in  the  spongy 
epiphyses  of  the  femur  and  tibia,  and  in  the  bones  of  the  tarsus. 
There  is  also  no  good  reason  why  it  may  not  hereafter  be  found  in 

1  Lectures  on  Cellular  Pathology,  p.  453.    Am.  ed. 

On  this  point  M.  Oilier  observes,  "  The  external  layer  of  the  marrow  is  somewhat  different 
in  structure  from  those  more  deeply  seated ;  it  contains  fewer  fat  vesicles  and  more  of  the 
variety  of  polynucleated  (marrow)  cells,  to  which  Robin  has  given  the  name  of  myelcplaxet. 
It  is,  in  fact,  of  more  recent  formation  than  the  deeper  portions  of  the  marrow,  and  we  are 
thus  led  to  a  yiew  of  the  true  function  of  this  substance  in  its  normal  condition.  As  the 
bone  is  formed  directly  from  the  periosteum,  the  marrow  is  in  turn  formed  from  the  inner- 
most layers  of  its  surrounding  bone,  whether  by  direct  proliferation  of  the  osteo-plasts,  dis- 
embarrassed from  their  calcareous  envelope  by  liquefaction  of  the  fundamental  (intercellular) 
substance  (Yirchow),  or  otherwise,  cannot  at  present  be  positively  determined.  The  fact 
is,  however,  established,  that  the  medullary  cavity  grows  at  the  expense  of  the  inner  layer 
of  bone,  not  by  a  distention  of  its  osseous  envelope,  but  by  a  direct  process  of  transforma- 
tion, whereby  the  inner  layers  of  bone  disappear  as  others  are  added  exteriorly  by  develop- 
ment from  the  proliferating  or  osteo-genelic  layer  of  the  periosteum."  See  Traite  Experi- 
mental et  Clinujue  de  la  Regeneration  des  Os,  etc.,  etc.,  par  L.  Oilier,  Chirurgien-en-chef  de 
1'Hotel-Dieu  de  Lyon,  chapter  second,  vol.  i.  Paris,  1867.  See  also  American  Journal 
Medical  Science*,  January,  1868,  p.  147- 
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most  of  the  bones  not  enumerated  above,  since  it  is  believed  that 
the  medullary  tissue  enters,  to  some  extent  at  least,  into  the  com- 
position of  every  bone  in  the  body.  (Robin.) 

It  is  only  of  late  years,  and  since  the  aid  of  the  microscope  has 
been  secured  in  prosecuting  the  study  of  histology,  both  Itg  impor. 
healthy  and  morbid,  that  the  importance  of  the  medullary  ^f^.1*" 
tissue  to  the  well-being  of  the  bones  has  been  recognized  derstood- 
with  sufficient  clearness  and  accuracy.     Formerly  the  marrow  in 
the  canals  of  the  long  bones  appears  to  have  been  looked  upon  as 
an  oily  substance,  analogous  in  every  respect  to  the  subcutaneous 
adipose  tissue,  and,  like  it,  a  matter  of  quite  secondary  importance 
so  far  as  the  pathological  processes  in  the  bones  are  concerned. 

Varieties  of  Osteo-myelitis.  —  The  clinical  history  of  this  disease 
exhibits  a  wide  variety  with  respect  to  the  intensity  and  duration 
displayed  by  its  evolution  in  different  subjects.  In  some  cases  its 
activity  is  very  great,  and  it  runs  through  its  whole  course  in  a 
few  days,  while  in  other  cases  its  progress  is  sluggish  and  obscure, 
requiring,  not  unfrequently,  many  weeks  and  even  months  to  obtain 
a  full  development.  Inflammation  of  the  medullary  tissue  of  bone 
may,  on  the  one  hand,  be  ranked  among  the  most  rapidly  destruc- 
tive of  all  the  inflammatory  disorders  with  which  we  are  Two  typeg 
acquainted,  while,  on  the  other  hand,  it  claims  affinity  J^*^ 
with  those  that  have  an  exceedingly  slow  career.  There  chromc- 
are  but  few  parenchymatous  inflammations  which  destroy  life  more 
speedily  than  acute  suppurative  osteo-myelitis  sometimes  does,  and 
there  are  none  which  are  slower  in  their  progress  than  chronic 
abscess  of  bone.  For  the  purposes  of  clinical  study  and  descrip- 
tion, and  likewise  for  a  lucid  exposition  of  the  facts  upon  which  its 
treatment  is  based,  it  will  be  found  convenient  to  recognize,  at 
least,  two  varieties  of  osteo-myelitis,  namely,  the  acute  and  the 
chronic  ;  and  accordingly  the  discussion  of  the  cases  of  this  disease 
in  the  coming  pages  will  be  conducted  on  the  basis  of  its  having  an 
acute  and  a  chronic  form.  But,  at  the  same  time,  it  should  not  be 
forgotten  that  this  classification,  although  it  is  founded  upon  differ- 
ences which  actually  exist  in  nature,  is,  in  reality,  artificial ;  that 
the  cases  of  this  disease,  when  systematically  compared  with  each 
other  in  respect  to  their  severity  and  duration,  form  a  graduated 
series,  represented  at  one  end  of  the  scale  by  the  most  acute,  and, 
at  the  other  end,  by  the  most  chronic  type  ;  that  in  the  middle  of 
this  descending  series  it  may  be  difficult  to  say  whether  some  of 
the  cases  properly  belong  to  the  acute  or  to  the  chronic  class ; 
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and,  in  short,  that  the  inflammatory  process  in  its  essence,  or,  in 
other  words,  the  histological  transformations  which  may  be  pro- 
duced by  inflammatory  irritation,  are  the  same  in  both  varieties, 
so  far  as  the  medullary  tissue  is  concerned.1 

The  following  case,  which  occurred  in  the  author's  practice, 
presents  a  good  example  of  acute  inflammation  of  the  medullary 
tissue,  following  amputation,  as  it  appeared  among  the  inmates 
of  our  army  hospitals,  during  the  War  of  the  Rebellion. 

CASE  I.  Suppurative  Osteo-myetitis  (acute)  following  Primary  Am- 
putation of  Left  Thigh  for  Gunshot  Injury  ;  Death,  Thirty  Days  after 
the  Operation,  from  Pyaemia.  —  Private  Henry  Stubblebine,  Co.  C,  96th 
Penn.  Vols,  aged  20,  and  of  sound  constitution,  was  brought  to  the 
Stan  ton  U.  S.  Army  General  Hospital,  May  8th,  1863.  He  had  been 
wounded  in  the  battle  near  Fredericksburg,  Va.,  five  days  previously 
(May  3),  and,  on  that  account,  had  suffered  primary  amputation  of  the 
left  thigh,  at  the  lower  third,  by  the  circular  method. 

When  he  came  to  the  hospital,  his  general  condition  was  good  ;  a 
water  dressing  was  applied  to  the  stump,  and,  his  bowels  being  consti- 
pated, a  dose  of  ol.  ricini  was  administered. 

May  11.  —  Oozing  of  blood  from  the  stump  was  observed.  It  was 
now  remembered  that  the  stump  had  appeared  to  be  swelled  or  dis- 
tended ever  since  he  was  admitted  to  the  hospital.  The  stump  was 
then  opened,  and  a  quantity  of  coagulated  blood,  with  which  it  was 
found  to  be  filled,  was  removed.  It  was  also  left  open  to  heal  from  the 
bottom  by  granulation,  and  to  prevent  any  possible  accumulation  of  pus 
in  its  interior. 

May  15. —  Suppuration  free  and  laudable  in  quality;  granulations 
healthy  ;  the  stump  is  also  contracting.  He  continued  to  do  well  until  — 

May  27.  —  He  has  passed  a  restless  night,  and  complains  of  having  a 
good  deal  of  dull  pain  in  the  stump,  which  he  refers  to  the  bone  ;  but 
he  has  no  febrile  symptoms ;  ordered  morphias  sulph.  in  full  doses,  to 
allay  the  pain  and  induce  sleep. 

May  28.  —  The  pain  continues,  but  it.  is  more  severe ;  pulse  quick 
and  frequent ;  skin  hot  and  dry ;  some  pus  is  seen  to  be  oozing  from 
the  marrow  at  the  sawn  end  of  the  bone  in  the  stump,  and  osteo-myel- 
itis  is  diagnosticated  ;  stump  swelled  ;  flow  of  pus  from  it  diminished  ; 
prescribed  potass,  iodid.  9i.  dissolved  in  aqua  camphorae  f.  3iv.,  a 

1  Besides  the  terms  acute  and  chronic,  the  words  diffuse  and  circumscribed  are  not  unfre- 
quently  employed  by  writers  to  designate  certain  forms  of  osteo-myelitis.  When  the  word 
diffuse  is  used  in  this  connection,  it  is  generaly  meant  that  the  disease  exhibit*  a  strong 
tendency  to  spread,  or  that  it  pervades  a  large  extent  of  bone;  when  the  term  circumscribed 
is  employed,  it  denotes  that  the  disease  is  localized  or  restricted  in  its  operations  to  a  cir- 
cumscribed area  of  bone.  Acute  osteo-myelitis  may  be  either  di/ute  or  circumscribed  in 
character;  but  the  chronic  variety  of  this  disease  is  generally  circumscribed  in  its  operations. 
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table-spoonful  to  be  taken  every  four  hours,  together  with  alcoholic 
stimulants.  In  the  afternoon  he  had  a  chill. 

May  29.  —  He  was  slightly  delirious ;  had  rigors  and  hot  flushings 
occurring  at  irregular  intervals ;  was  rapidly  becoming  debilitated ; 
same  treatment  to  be  continued. 

May  30.  —  Delirium  increased ;  skin  yellow ;  pulse  one  hundred  and 
thirty,  and  very  feeble ;  he  continued  in  about  the  same  condition,  but 
upon  the  whole  rather  failing  until  his  death,  which  occurred  June  2, 
thirty  days  subsequent  to  the  amputation. 

The  stump  was  examined  after  death.  A  number  of  small  abscesses 
were  found  in  the  muscular  tissue  of  it.  Pus  was  also  found  in  the 
medullary  canal  of  the  femur,  forming  numerous  little  collections,  which 
varied  in  size  from  a  mustard-seed  to  a  pea.  The  medullary  tissue 
lying  between  these  little  abscesses  was  firmer  or  more  consistent  than 
natural,  and  had  a  dark-red  color.  The  internal  organs  were  not  ex- 
amined, because  his  friends  were  waiting  impatiently  to  remove  his 
body  from  the  hospital. 

It  is,  however,  very  probable  that  secondary  visceral  abscesses  would 
have  'been  found  if  the  internal  organs  had  been  examined ;  for  such 
accumulations  of  pus  in  certain  o*f  the  viscera,  especially  the  lungs  and 
the  liver,  are  very  frequently  met  with  in  this  class  of  cases. 

Comments.  —  This  case  affords  a  strongly  marked  example  of 
acute  inflammation  of  the  medullary  tissue  occurring  in  the  bone  of 
a  thigh-stump.  Its  more  important  features  are  embraced  in  the 
following  points.  A  healthy  young  man  of  twenty  years  suffered 
primary  amputation  of  his  thigh  for  gunshot  injuries.  Afterwards, 
he  appeared  to  do  tolerably  well  for  a  period  of  twenty-four  days. 
Then  symptoms  of  osteo-myelitis  suddenly  made  their  appearance, 
in  the  stump- bone.  The  first  of  these  symptoms,  in  the  symptoms  of 
order  of  sequence,  was  pain,  dull,  heavy,  and  aching  in  myelitis. 
character,  which  appeared  to  the  patient  to  be  located  in  the  bone. 
It  was  severe  enough  to  make  him  restless,  and  to  deprive  him  of 
sleep.  On  the  next  day  this  pain  was  more  severe,  and  he  had,  in 
addition  to  it,  much  constitutional  disturbance  in  the  shape  of  irri- 
tative fever.  The  stump  also  became  swelled,  and  the  flow  of  pus 
from  it  diminished  in  quantity,  and  altered  in  quality  ;  which  tended 
to  show  that  the  soft  parts  external  to  the  bone  sympathized  with 
the  inflammatory  mischief  which  had  been  lighted  up  in  the  mar- 
row, or,  speaking  more  exactly,  that  the  inflammatory  process  had 
spread  from  the  medullary  tissue  to  the  muscular  and  areolar  struc- 
tures of  the  stump.  Pus  was  also  seen  exuding  from  the  Diaj?noatiC 
marrow  at  the  sawn  end  of  the  bone  in  the  stump  ;  and  "^P*01118- 
this  occurrence  fully  confirmed  the  diagnosis,  as  to  the  presence  of 


282  PATHOLOGICAL    ANATOMY. 

osteo-myelitis,  which,  aside  from  it,  might  have  been  deemed  some- 
what problematical  by  many  surgeons.  In  the  afternoon  he  had  a 
chill. 

On  the  next  day  (the  third  after  the  advent  of  the  symptoms 
pertaining  to  acute  inflammation  of  the  medullary  tissue),  his  condi- 
tion was  worse  in  every  respect.  He  was  beginning  to  be  deliri- 
ous, and  his  strength  was  failing  rapidly.  He  also  had  rigors 
symptoms  of  alternating  with  hot  flushings,  and  occurring  at  irregular 
pyaemia.  intervals.  These  latter  symptoms  belong  to  pyaemia,  and 
serve  to  mark  the  time  of  its  development.  On  the  next  day  (the 
fourth),  he  was  still  more  delirious,  and  still  more  debilitated.  His 
skin  had  now  assumed  a  yellowish  hue,  and  the  symptoms  of  pyae- 
mia were  still  more  strongly  marked.  Afterwards,  he  continued 
to  sink,  and  died  of  pyaemia  on  the  seventh  day  subsequent  to  the 
first  appearance  of  the  symptoms  of  acute  osteo-myelitis. 

The  diagnosis  of  suppurative  osteo-myelitis  in  an  acute  form  was 
Pathological  verified  on  examining  the  stump  after  death.  On  split- 
anatomy.  j.mg  ^e  |jOne  lengthwise  with  a  saw,  it  was  found  that 
the  medullary  tissue  had  undergone  important  changes  in  its  ap- 
pearance and  condition.  In  place  of  the  yellow  hue  and  soft  con- 
sistence, which  normally  belong  to  the  marrow  in  the  great  canal 
of  the  femur,  at  the  adult  period  of  life,  it  had  acquired  a  dark-red 
color  and  a  tolerably  firm  or  semi-carnified  consistence,  with  nu- 
merous small,  isolated  abscesses,  yellowish-white  in  color,  scattered 
through  its  substance. 

The  symptomatology,  as  well  as  the  morbid  anatomy,  presented 
by  this  case  is  very  instructive.  On  the  first  day  of  his  fatal  ill- 
ness the  leading  symptom  was  severe  pain  located  in  the  stump- 
bone  ;  on  the  second  day,  the  most  striking  symptoms  were  in- 
creased severity  of  the  bone-pain,  irritative  fever  of  a  high  grade, 
and  the  oozing  of  pus  from  the  marrow  at  the  sawn  end  of  the 
stump-bone.  These  symptoms  all  belonged  directly  to  acute  sup- 
purative inflammation  of  the  medullary  tissue,  and  to  that  alone. 
On  the  third  day,  however,  rigors  occurring  at  irregular  intervals, 
prostration  of  strength  and  delirium  also  became  prominent  symp- 
toms. On  the  fourth  day,  his  skin  assumed  a  jaundiced  hue,  and 
his  strength  diminished  rapidly.  These  symptoms,  especially  the 
rigors  occurring  at  irregular  intervals,  the  rapid  diminution  in 
strength,  and  the  icterode  complexion  belonged,  not  to  osteo-myel- 
itis, but  to  another  disease,  namely,  pyaemia.  The  correctness  of 
this  statement  is  proved  by  the  fact  that  pyaemia,  attended  by  these 
symptoms,  is  not  unfrequently  met  with  when  no  inflammation  of 
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the  medullary  tissue  whatever  is  present,  and   by  the  converse 
fact  that  acute  osteo-myelitis  oftentimes  runs  its  course  osteo- 

•  t  e>    i  •  c  T        roye'iMs  Pr»- 

without  the  development  or  this  group  ot  symptoms.     In  ceded  py- 
this  case,  then,  these  symptoms  denoted  that  pyaemia  su-  ««>• 
pervened  upon  suppurative  inflammation  of  the  medullary  tissue  in 
the  stump-bone,  and  they  also  indicated  the  precise  time  of  such 
supervention.     This  patient  got  first  osteo-myelitis,  and  afterwards 
pyaemia.     His  death  was  not  directly  occasioned  by  the  osteo-my- 
elitis, but  by  the  pyaemia.     Indeed,  it  is  inferred,  from   what  is 
known  to  have  happened  in  analogous  cases,  that  he  would  prob- 
ably have  recovered  from  the  osteo-myelitis,  but  for  the  superven- 
tion of  the  pyaemia. 

It  is  also  probable,  as  has  been  already  stated,  that  if  an  exam- 
ination of  his  internal  organs  had  been  made  at  the  autopsy,  vis- 
ceral abscesses  would  have  been  discovered  in  the  lungs  or  liver, 
since  this  lesion  has  very  frequently  been  observed  in  the  cases 
which  belong  to  this  category. 

The  next  case,  which  also  occurred  in  the  author's  practice,  like- 
wise affords  an  example  of  acute  inflammation  of  the  medullary  tis- 
sue, suppurative  in  character,  and  followed  by  pyaemia  with  the 
so-called  metastatic  abscesses  in  the  lungs. 

CASE  II.  Primary  Amputation  of  Left  Leg  for  Gunshot  Fracture  of 
Ankle  ;  Suppurative  Osteo-myelitis  (acute)  ;  Death  from  Pycemia  Seven 
Days  after  the  Operation.  —  Private  Michael  Looney,  Co.  B,  1st  Mass. 
Cavalry,  aged  23,  was  admitted  to  the  Stanton  U.  S.  Army  General 
Hospital,  June  4,  1864,  from  the  field,  with  loss  of  his  left  leg  by  ampu- 
tation at  the  lower  third.  The  circular  method  had  been  employed.  He 
informed  us  that  he  had  sustained  a  gunshot  fracture  involving  the  left 
ankle-joint,  at  Old  Church,  Va.,  May  31,  and  that  the  operation  was 
performed  on  the  next  day,  June  1.  He  also  informed  us  that  his  health 
was  not  good  at  the  time  of  operation. 

June  6.  —  The  patient  is  extremely  prostrated,  and  the  stump  is 
sloughing.  Prescribed  alcoholic  stimulants,  nutrients,  and  disinfectants 
for  stump. 

June  8.  —  He  died  with  the  usual  symptoms  of  pyaemia. 

Autopsy.  —  The  medullary  tissue  in  the  shaft  of  the  stump-bone 
(tibia)  contains  a  number  of  small  abscesses.  The  tissue  lying  be- 
tween the  abscesses  has  a  deep  red  color,  and  is  firmer  and  tougher 
than  natural.  There  are  several  secondary  abscesses  in  the  lungs.  The 
other  internal  organs  are  normal. 

Comments.  —  It  may  be  stated  here  that,  according  to  my  own 
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observations,  as  I  now  recollect  them,  the  so-called  metastatic  ab- 
Secondary  scesses  are  found  oftenest  in  the  lungs,  next,  in  point  of 

foci  where  &. '.  r  . 

found.  frequency,  in  the  liver,  next  in  the  joints,  next  in  the 
spleen,  and  least  frequently  in  the  muscular  tissue.  The  kidneys, 
however,  in  very  rare  instances,  become  the  seat  of  this  patholog- 
ical lesion. 

As  already  intimated,  metastatic  abscesses  are  very  frequently 
Their  con-  met  with  in  connection  with  acute  osteo-myelitis ;  and, 

section  with     .  .  mi 

osteo-myeii-    m  such  cases,  pvsemia  also  is  generally  present.     That 

tisandpy-         •,..-,  J   * 

«mu.  disease  is,  however,  not  always  present  even  under  these 
circumstances ;  for,  on  the  one  hand,  we  not  unfrequently  see 
cases  of  pyaemia  which  prove  fatal,  and  metastatic  abscesses  are  not 
found  at  the  autopsy,  while,  on  the  other,  we  sometimes  meet  with 
abscesses  of  the  joints  and  of  the  muscles  which  appear  to  be  metas- 
tatic in  character  and  connected  with  osteo-myelitis,  but  are  not 
attended  by  pyaemia,  or,  at  least,  are  not  attended  by  that  disease 
in  a  fatal  form. 

We  shall  find  in  the  sequel  that,  although  acute  osteo-myelitis 
Osteo-myeii-  an^  pyaemia  are  frequently  associated  together  in  the  same 
variety  of  subject,  the  relationship  is  neither  necessary  nor  constant ; 
pyaemia.  ^^  nQj.  oniv  does  pyaemia  occur  without  being  preceded 
or  accompanied  by  osteo-myelitis,  even  in  cases  where  the  medul- 
lary tissue  has  been  wounded,  but  also  that  acute  osteo-myelitis 
not  unfrequently  runs  through  its  whole  course  without  becoming 
associated  with  pyaemia  in  any  part  of  it.  This  statement  has  been 
made  at  an  early  stage  of  the  discussion  for  the  purpose  of  avoid- 
ing a  misapprehension  concerning  the  connection  between  acute 
osteo-myelitis  and  pyaemia,  which  has  sometimes  occurred.1  Thus 
much  in  the  way  of  illustrating  the  acute  form  of  inflammation  of 
the  medullary  tissue. 

The  following  case,  which  also  occurred  in  the  author's  practice, 
affords  an  example  of  the  chronic  variety  of  osteo-myelitis.  It  fol- 
lowed after  a  gunshot  wound  of  the  thigh  with  fracture  of  the 
femur,  a  form  of  injury  which  is  frequently  met  with  in  the  prac- 
tice of  surgery  with  armies  engaged  in  active  operations. 

l  It  has  been  asserted  by  some  that  acute  osteo-myelitis  is  not  a  distinct  disease,  but 
only  a  variety  of  pyaemia.  Thus,  Mr.  Longmore  remarks,  "  that  in  perusing  Dr.  Vallette's 
reports,  the  conclusion  can  scarcely  be  avoided  that  the  so-called  osteo-myelitis,  in  a  large 
number  of  the  instances  referred  to,  must  have  been  truly  cases  of  pysemic  poisoning  "  (op. 
cit.  p.  230).  The  author  has  also  heard  verbal  statements  of  similar  import  made  by 
medical  men  of  prominence.  To  this  doctrine,  however,  he  does  not  subscribe.  He  claims 
that,  although  osteo-myelitis  frequently  becomes  complicated  with  pyaemia,  they  are,  in 
reality,  distinct  affections,  and  he  expects  to  fully  substantiate  this  claim  in  the  sequel. 
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CASE  III.  Gunshot  Fracture  of  Left  Femur  ;  Bullet  lodged,  and  not 
extracted;  Fracture  united  firmly  in  Two  Months;  Osteo-myelitis  in  a 
Chronic  Form  supervened;  Profuse  Parenchymatous  Hemorrhage  and 
Death  nearly  Five  Months  subsequent  to  Date  of  Injury  ;  at  Autopsy  found 
Part  of  Bullet  lodged  in  Medullary  Canal,  and  the  Marrow  bright  red  in 
Color  and  carnified  ;  a  Large  Cavity  in  Soft  Parts  of  Thigh  next  to  Femur 
fitted  with  Blood,  and  containing  Remainder  of  Bullet,  which  had  been  split 
by  the  Bone  ;  Femoral  Vein  occluded  by  a  Thrombus  up  to  Mouth  of  Vena 
Profunda  ;  this  Obstruction  produced  the  Fatal  Hemorrhage.  —  Private 
Tobias  Beaver,  Co.  C,  57th  N.  C.  (Confederate),  aged  30,  and  of  sound 
constitution,  was  admitted  to  the  Stanton  U.  S.  Army  General  Hospital, 
Nov.  9,  1863,  from  the  field.  He  had  been  wounded  on  the  7th,  in  the 
battle  of  Kappahannock  Station,  Va.,  by  a  minie  ball,  which  fractured 
the  left  femur  in  its  lower  third.  On  examining  the  limb,  it  was  found 
that  the  projectile  had  entered  at  the  inner  side  of  the  knee,  about  one 
and  a  half  inches  from  the  margin  of  the  patella ;  that,  passing  upwards 
and  outwards,  it  fractured  the  femur,  seemingly  with  much  obliquity, 
five  or  six  inches  above  the  knee-joint,  and  then  lodged.  It  had  not 
been  extracted,  and  we  did  not  succeed  in  finding  its  locality.  There 
was  no  orifice  of  exit.  The  synovial  membrane  appeared  to  be  un- 
opened, although  the  bullet  had  passed  along  in  close  relation  with  it. 
The  thigh  was  considerably  swelled,  but  his  general  condition  was 
favorable. 

Treatment.  —  The  limb  was  placed  in  Hodgen's  cradle  splint?  and 
extension  was  applied  by  means  of  a  weight  attached  to  the  leg  with 
long  strips  of  adhesive  plaster  and  a  small  rope,  which,  passing  through 
a  hole  made  at  a  suitable  height  in  an  upright  standard  fastened  to  the 
foot  of  the  bed,  held  the  weight  aforesaid  suspended  by  the  Hodgen's  ap- 
side  of  the  standard,  and  enabled  it  to  draw  the  limb  con-  j^p"^* 
stantly  toward  the  foot  of  the  bed,  with  an  amount  of  force  fracture- 
which  could  readily  be  modified,  as  circumstances  might  require,  by  in- 
creasing or  diminishing  the  weight.  Counter  extension  was  obtained 
by  raising  the  foot  of  the  bed  on  blocks,  whereby  the  surface  of  the  bed 
came  to  be  an  inclined  plane  •  sloping  downwards  towards  the  head. 
Thus,  the  patient  lying  in  the  bed  would  have  a  tendency  to  slide  down 
the  inclined  plane  towards  the  head,  which,  however,  being  counter- 
balanced by  the  weight  attached  to  his  leg  in  the  manner  above  men- 
tioned, and  suspended  at  the  foot  of  the  bed,  caused  the  two  principal 
fragments  of  the  broken  femur  to  be  drawn  in  opposite  directions,  and 
prevented  their  fractured  extremities  from  overlapping  each  other  to 
the  detriment  of  the  patient.  The  cold-water  dressing  was  applied  to 
the  wound. 

1  For  a  description  of  this  apparatus,  vide  American    Medical  Times,  April  23, 1863,  and 
Hamilton's  Military  Surgery,  pp.  408,  412. 
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Subsequently  a  moderate  amount  of  synovial  effusion  occurred  in  the 
knee-joint,  and  caused  corresponding  swelling. 

November  21.  —  There  were  no  untoward  symptoms,  except  the  syno- 
vial effusion  above  mentioned ;  directed  the  same  treatment  to  be  con- 
tinued. 

November  30.  —  The  patient  was  doing  very  well.  His  health  was 
good,  and  the  synovial  effusion  in  the  knee  had  nearly  disappeared ;  but 
the  bullet  was  yet  unextracted. 

December  1.  —  The  external  wound  has  healed.  A  hard  substance, 
feeling  like  a  portion  of  bone,  and  perhaps  the  ball,  was  discovered 
apparently  seated  deep  in  the  outer  and  back  part  of  the  thigh  at  the 
place  of  fracture ;  but  there  was  so  much  uncertainty  with  regard  to  the 
nature  of  this  substance,  that  it  was  deemed  expedient  not  to  cut  down 
upon  and  expose  it  at  this  time. 

December  15.  —  The  fracture  has  united,  and  the  patient's  health  con- 
tinues good. 

December  25.  —  The  union  has  become  quite  firm.  The  projectile, 
however,  still  remains  unextracted,  and  its  location  not  surely  known ; 
general  health  excellent 

January  1,  1864.  —  The  extension  weight  was  now  left  off.  He  could 
move  the  limb  very  well.  His  health  had  been  good  all  the  while  since 
he  came  to  the  hospital. 

In  a  few  days  he  began  to  leave  his  bed,  and  sit  up  in  a  chair.  To- 
Symptoms  wards  the  close  of  January,  it  was  observed  that  the  injured 

of  chronic  ...  111  i    «        i      /• 

osteo-myeii-  thigh  was  warmer  than  natural,  and  he  also  complained  of 
TeneT*  having  some  pain  in  it.  The  abnormal  warmth  was  noticeable 
over  a  large  surface. 

February  1.  —  The  thigh  has  become  swollen,  hot,  and  more  painful. 
The  swelling  was  not  circumscribed,  but  diffuse  in  character.  Ordered 
the  patient  to  keep  his  bed,  and  to  have  lotio  plumbi  et  opii  freely  ap- 
plied to  the  swollen  thigh. 

Feburary  14.  —  The  swelling  has  partly  subsided,  but  the  lymphatic 
ganglia  at  the  groin  are  enlarged,  tender,  and  painful.  Prescribed 
frictions  of  the  thigh  with  oleum  camphoratum. 

February  25. — A  red  patch  appeared  upon  the  inner  side  of  the 
thigh  a  short  distance  above  the  knee.  It  was  hard  and  painful. 

March  2.  —  The  old  wound  [scar]  opened  spontaneously  to-day,  and 
discharged  about  two  ounces  of  laudable  pus. 

March  8.  —  The  wound  continued  to  discharge  a  purulent  fluid,  but 
it  was  thin  and  pale.  The  swelling  of  the  thigh  was  less,  but  his  general 
condition  appeared  to  be  deteriorating,  for  he  exhibited  increasing  pallor. 
He  also  had  pain  in  the  thigh. 

March  20.  —  He  was  now  quite  pale  and  anaemic.  His  appetite  was 
poor,  and  he  said  he  felt  weak.  The  swelling  of  the  thigh  had  increased 
again,  and  there  was  some  diffused  redness  of  the  skin.  The  discharge 
from  the  wound  continued.  It  was  now  thin  and  flaky. 
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March  23.  —  He  had  some  hemorrhage  from  the  wound,  but  it  was 
stopped  without  difficulty. 

March  25.  —  He  had  a  severe  hemorrhage  from  the  wound,  which 
was  controlled  by  injection  of  liquor  ferri  perchlorid.  so  far  as  Parenchym- 
the  external  bleeding  was  concerned.     He  was  rapidly  getting  orrhage. 
weaker  and  more  anaemic. 

March  26. —  His  face  and  lips  have  become  blanched,  and  the  swell- 
ing of  his  thigh  has  increased  very  much  since  yesterday,  apparently 
from  hemorrhage  or  extravasation  of  blood  into  its  interior.  No  blood 
escaped  externally.  The  swelling  did  not  pulsate.  Compression  of  the 
femoral  artery  did  not  lessen  its  size.  He  was  now  very  pale  and  very 
low. 

March  27.  —  He  died  of  exhaustion  one  hundred  and  forty  days 
subsequent  to  the  infliction  of  the  injury. 

Autopsy.  —  The  body  appeared  to  be  well  nourished.     The  subcuta- 
neous cellular  tissue  contained  a  considerable  quantity  of  fat.   Thigh  much 
The   injured  thigh  was  very  much  swelled.    It  was  about  tumefied- 
twice  as  large  as  the  sound  one.     On  cutting  it  open,  the  cellular  tissue 
was  found  to  be  highly  oedematous.      This  condition   apparently  re- 
sulted from  obstruction  of  the  venous  circulation.     A  firm  or  hard  coag- 
ulum,  about  the  size  of  half  an  egg,  and  caused  by  the  liquor  ferri  per- 
chloric!, that  was  injected  for  the  purpose  of  arresting  the  hemorrhage  on 
the  25th,  occluded  the  track  of  the  wound  internally,  and  prevented  any 
flow  of  blood  externally.     Beneath  the  fascia  lata  a  large  Largecavity 
cavity,  containing  about  a  quart  of  blood  mixed  with  some  ^"^p^ 
pus,  was  found.     It  surrounded  the  femur  at  the  place  of  etc- 
fracture,  and  extended  from  the  subcrureal  synovial  pouch  of  the  knee- 
joint  up  to  the  trochanter  major.     It  was  lined  with  a  moderate  amount 
of  plastic  material,  or  so-called  exudation.     At  the  bottom  of  this  huge 
cavity,  and  on  the  inner  side  of  the  femur,  the  largest  part  of  the  ball 
(a  minie)  was  found.     A  good-sized  piece,  however,  had  been  split  off" 
from  the  side  of  it,  which  was  not  discovered  till  a  later  stage  of  the  ex- 
amination.    The  muscles  were  detached  from  the  femur  for  a  distance 
of  about  eight  inches,  including  the  place  of  fracture.     The  femoral 
artery  and  vein  were  separated  from   their  muscular   relations,   and 
coursed  through  the  cavity  surrounded  only  by  their  sheath  and  some 
connective  tissue.    The  vein   was  occluded  with  coagulated  ^^^ 
blood  (thrombus),  from  the  popliteal  up  to  the  mouth  of  the   *frf°™^i8 
profunda.  The  artery  was  somewhat  thickened,  but  it  did  not  vein- 
contain  any  emboli.     No  traumatic  lesion  of  either  artery  or  vein  was 
discerned ;  but  a  spicula  of  bone  projected  from  the  seat  of  fracture  in 
such  a  way  that  it  might  have  wounded  some  of  the  lesser  tributaries  of 
the  femoral  vein.     There  is,  however,  no  certain  evidence  that  any  such 
injury  was  produced  by  this  osseous  fragment.     The  hemorrhage  ap- 
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peared  to  have  been  parenchymatous,  and,  to  considerable  extent,  a  con- 
sequence of  the  thrombosis  of  the  femoral  vein.1 

The  fragments  of  bone  at  the  place  of  fracture  were  somewhat  irreg- 
tetrinmedu1-  "^ty  Dut  firmly  united.  On  splitting  a  portion  of  the  femur 
lary  canal,  lengthwise,  the  missing  part  of  the  bullet  was  discovered  lying 
in  the  medullary  canal  at  the  place  of  .fracture,  surrounded  by  the  new 
osseous  tissue  which  united  together  the  broken  pieces  of  the  bone. 
The  medullary  tissue  was  very  vascular  (hyperaemic),  and  presented 
Marrow  con-  a  bright-red  color,  instead  of  the  pale-yellow  hue  which  the 
and  earn?  marrow  of  the  femur  normally  possesses  during  the  adult 
fled-  period  of  life.  Its  consistence  was  not  soft,  but,  on  the  con- 

trary, was  decidedly  firmer  than  natural.  It  was  obviously  in  a  state 
of  inflammatory  hepatization  (sclerosis). 

The  abdominal  and  thoracic  organs  were  healthy. 

Comments.  —  Wounded  on  the  7th  day  of  November  by  a  cylin- 

Fmcture  dro-conoidal  bullet,  which  fractured  the  femur  with  corn- 
united  in  .  .  n.  ,  . 
two  months,  mmution,  and,  at  the  same  time,  inflicted  no  inconsider- 
able amount  of  injury  upon  the  periarticular  tissues  of  the  knee, 
this  patient,  nevertheless,  got  along  so  well,  that  the  broken  bone 
was  found  to  be  united  on  the  15th  of  December,  and  firmly  grown 
together  on  the  first  of  January ;  and  it  was  expected  that  he  would 
TWO  distinct  soon  ^e  a^^e  *°  leave  tne  hospital.  Subsequently,  how- 
iS^ifnicai  ever,  a  grievous  disorder  was  slowly  developed  in  his 
history.  thigh,  and  terminated  in  the  destruction  of  his  life  on  the 
27th  of  March.  This  case,  then,  had  two  distinct  phases,  of 
which  the  one  embraced  all  the  phenomena  pertaining  to  the  im- 
mediate effects  of  the  projectile  upon  the  bone  and  the  knee-joint, 
together  with  the  subsequent  consolidation  of  the  fracture,  and 
included  a  period  of  about  eight  weeks'  duration  ;  and  the  other 
embraced  the  phenomena  produced  by  the  inflammation  of  the 
deep-seated  parts  of  the  thigh,  which  revealed  itself  late  in  the 
month  of  January,  and  ended  fatally  about  nine  weeks  afterwards ; 
but  these  two  phases,  as  it  was  fully  proven  in  the  sequel,  were 
connected  with  each  other  by  a  common  bond  of  union,  namely, 
the  continued  presence  of  a  portion  of  the  bullet  in  the  medullary 
canal  of  the  femur,  where  it  had  lodged  at  the  time  of  injury. 

Now,  each  of  these  phases  presents  its  own  points  of  peculiar 
utility  of  interest ;  and  first  among  them,  in  a  practical  point  of 
apparatus,  view,  stands  the  simple  and  yet  effectual  method  of 
treatment  which  was  adopted  for  the  fracture,  —  a  method  by 

1  Or,  in  other  words,  the  hemorrhage  appears  to  have  been  a  consequence  of  the  obstruc- 
tion and  occlusion  of  the  femoral  vein  by  thrombus. 
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which  suitable  extension  was  easily  made  and  comfortably  con- 
tinued, by  which  the  ends  of  the  broken  bone  were  readily  held 
in  apposition  with  each  other ;  and  their  union  was  promoted  so 
much  that  the  consolidation  of  this  case  of  gunshot  fracture  of  the 
femur,  although  it  was  compound  and  comminuted  in  character, 
required  but  little  more  time  for  its  production  than  that  which  is 
required  in  a  case  of  simple  fracture  of  the  same  bone,  to  obtain  a 
similar  result.  We  do  not  propose  to  discuss  the  treatment  ap- 
propriate for  compound  fracture  of  the  lower  extremity,  at  length, 
in  this  place,  because  all  such  discussions  properly  belong  to  special 
treatises  on  that  form  of  injury ;  still  this  point  in  the  clinical  his- 
tory of  the  case  seems  to  possess  sufficient  importance  to  require 
that  even  here  it  should  not  be  passed  over  in  silence. 

Again :  in  a  few  days  after  the  wound  was  inflicted,  the  knee- 
joint  became  considerably  tumefied  from  synovial  effusion.  Traumatic 
An  inflammatory  irritation  seemed  to  have  extended  itself  knee. 
into  the  cavity  of  the  joint  from  the  track  of  the  bullet,  which  ran 
along  in  close  relation  with  its  synovial  sac.  But  the  secondary 
traumatic  synovitis,  which,  in  this  way,  was  lighted  up,  did  not 
prove  to  be  destructive  in  its  nature ;  and,  without  any  consider- 
able amount  of  treatment  besides  absolute  quietude  and  immobility 
of  the  joint,  the  activity  of  the  disease  abated,  and  its  leading  symp- 
toms, such  as  the  tenderness  and  the  swelling  of  the  joint,  disap- 
peared almost  entirely  by  the  first  of  December,  a  period  of  but  little 
more  than  three  weeks  subsequent  to  the  infliction  of  the  injury. 
This  feature  of  the  case  affords  a  good  illustration  of  an  important 
point  in  the  clinical  history  of  traumatic  inflammation  of  the  joints 
of  the  extremities,  which  is,  that  wounds  of  the  soft  parts  entering 
into  the  formation  of  any  one  of  them,  not  excepting  even  the 
knee,  are,  as  a  general  thing,  not  difficult  to  manage,  provided  the 
loss  of  substance  is  not  considerable,  and  the  osseous  tissue  which 
enters  into  the  structure  of  the  articulation  is  not  involved  in  the 
injury ;  that  such  cases  do  not  require  amputation,  but  should  be 
treated  conservatively ;  and  that  immobility  of  the  joint  immobility 
under  such  circumstances  is  among  the  most  useful  of  joint. 
the  various  therapeutic  agents  at  our  disposal,  if,  indeed,  it  is  not 
the  most  useful  of  them  all. 

But  the  real  difficulties  in  the  management  of  this  case  made 
their  appearance  for  the  first  time  at  the  beginning  of  its  Second 
second  phase,  in  the  latter  part  of  January,  when  the  in-   penod- 
jured  thigh  became  somewhat  painful  and  hotter  than  the  sound 

19 
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one,  the  unnatural  warmth  being,  at  the  same  time,  diffused  over 
a  large  surface. 

Subsequently  the  pain  and  heat  increased,  and  the  limb  also  be- 
came swelled.  The  tumefaction  was,  however,  not  circumscribed 
within  a  small  space,  but,  on  the  contrary,  was  spread  over  a  large 
surface,  more  than  one  half  of  the  thigh,  and  was  flattened  in  shape. 
The  skin  investing  it  was  not  altered  in  color. 
Adenitis  of  Next,  in  about  two  weeks,  the  lymphatic  glands  of  the 
groln>  groin  became  swollen,  tender,  and  painful. 

Eleven  days  afterwards  a  hard,  circumscribed,  red,  and  painful 
wound  re-  patch  appeared  upon  the  inner  side  of  the  thigh,  a  short 
distance  above  the  knee  ;  and  in  five  days  more,  the  old 
orifice  of  entrance  reopened,  and  discharged  about  two  ounces  of 
laudable  pus.  A  purulent  discharge  from  this  spot  afterwards  con- 
tinued. 

Six  days  later,  it  was  noticed  that  he  was  "  running  down,"  as 
it  is  commonly  called  ;  that  he  was  becoming  pallid,  notwithstand- 
ing he  was  allowed  a  nourishing  diet  and  tonic  medicines  ;  and  that 
the  purulent  discharge  was  also  thinner  and  paler  than  natural. 

Twelve  days  later  still,  he  had  become  quite  pale  and  anaemic, 
Leucocyte  and  complained  of  debility,  with  loss  of  appetite.  His 
supervened.  Spirits  were  low,  and  he  was  obviously  failing  at  a  steady 
rate. 

Five  days  afterwards,  he  had  severe  hemorrhage  from  the 
Hemorrhage  wound,  which  rapidly  increased  his  pallor,  and  reduced 

from  the  ,  .  r       J 

wound.         his  strength. 

On  the  next  day,  a  great  hemorrhage  or  extravasation  of  blood 
internal  into  the  interior  of  his  thigh  occurred,  which  completely 

hemorrhage  * ' 

proved  fatal,  blanched  his  face  and  lips,  brought  him  very  low,  and 
destroyed  his  life  on  the  following  day,  March  27.  At  this  time 
no  blood  escaped  externally. 

On  making  a  post-mortem  examination,  our  opinion  that  the 
patient  had  died  mainly  from  internal  hemorrhage,  was 
verified  ;  for  about  a  quart  of  blood  was  found  extravasated 
within  the  parenchyma  of  the  thigh.    But  for  the  occurrence  of  this 
hemorrhage,  the  patient's  life  might  perhaps  have  been  prolonged 
to  a  much  later  period.     There  was  also  an  occluded  condition  of 
Thrombosis    the  femoral  vein.     It  was  filled  with  coagulated  blood 
rein.  (thrombus)  up  to  the  mouth  of  the   profunda.      The 

coagulum  was  recent.  There  is  scarcely  room  for  doubt  that  the 
occlusion  of  the  femoral  vein  by  coagulated  blood  had  much  to  do 
in  the  production  of  the  hemorrhage.  The  blood  continually 
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thrown  into  the  limb  by  the  arteries  which  were  unobstructed, 
being  unable  to  flow  back,  towards  the  heart  through  the  femoral 
vein  on  account  of  its  thrombosis^  would  seek  an  outlet  elsewhere, 
for  example,  through  the  softened  tissues  of  his  diseased  thigh  ;  and 
thus  the  occlusion  of  the  femoral  vein,  which  itself  was  produced 
by  the  deteriorated  general  condition  of  the  patient,  occasioned  a 
great  hemorrhage,  mainly  parenchymatous  in  character,  and,  in 
that  way,  put  a  period  to  his  life.  This  opinion  with  regard  to 
the  origin  of  the  hemorrhage,  is  strengthened  by  the  fact  that  the 
limb  was  highly  cedematous,  while  the  rest  of  the  body  was  not  at 
all  so,  and  that  the  oadema  could  not,  with  good  reason,  be  attrib- 
uted to  any  other  cause  than  the  mechanical  obstruction  of  the 
femoral  vein  with  coagulated  blood. 

The  clinical  history  of  this  patient  shows  that  the  first  step  in 
his  downward  career  was  the  occurrence  of  inflammation  pathdogyof 
in  the  medullary  tissue  of  his  injured  femur,  in  the  latter  the  case- 
part  of  January,  which  was  denoted  by  the  accession  of  some  deep- 
seated  pain,  and  a  marked  increase  in  the  temperature  of  his  thigh 
generally,  without,  however,  being  attended  by  any  redness  or  any 
swelling  at  the  outset,  and  for  some  time  afterwards.  Then  the 
heat  and  the  pain  grew  stronger  as  the  osteo-myelitis  became  more 
intense,  the  inflammation  also  spread  from  the  marrow  to  the  soft 
parts  lying  exterior  to  the  bone,  and  a  tumefaction  of  the  thigh 
appeared,  which  was  flattened  in  shape,  and  spread  over  a  large 
surface,  but  was  not  attended  by  any  abnormal  coloration  of  the 
skin.  After  this  condition  of  things  had  lasted  for  a  consider- 
able time,  a  circumscribed  suppuration,  attended  by  induration  and 
redness,  occurred  in  the  cicatricial  tissue  of  the  track  made  by  the 
bullet.  Under  the  prolonged  influence  of  a  diffused  inflammatory 
irritation,  this  tissue  broke  down  first,  because  it  was  newer  than 
the  rest,  and  thus  it  afforded  the  first  example  of  suppuration  in 
the  soft  parts  of  his  thigh  occurring  after  the  advent  of  the  osteo- 
myelitis. 

With  regard  to  the  abscess  which  was  formed  in  the  muscles  of 
his  thigh  and  in  relation  with  the  bone,  or  rather  its  periosteum,  it 
is  not  probable  that  it  would  have  proved  serious  in  its  conse- 
quences if  the  bone  and  its  medullary  tissue  had  been  perfectly 
healthy.  The  symptoms  clearly  indicate  that  the  disease  of  the 

1  Virchow  has  proposed  the  employment  of  this  term  as  a  symbol  to  represent  the  peculiar 
morbid  process  by  which  a  vein,  or  even  an  artery,  may  become  extensively  obstructed  with 
coagulated  blood,  in  its  continuity,  during  life.  Vide  Lectures  on  Cellular  Pathology, 
p.  233.  The  term  thrombosis  also  embraces  all  the  changes  which  such  a  clot  may  undergo 
subsequent  to  its  formation. 
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medullary  tissue  preceded  the  formation  of  the  abscess  by  a  con- 
siderable interval  of  time.  Moreover,  when  the  abscess  was  first 
opened,  the  pus  evacuated  was  laudable  in  quality  and  small  in 
quantity  (only  two  ounces).  Afterwards,  as  his  strength  failed, 
and  he  sank  into  a  leucocytotic1  condition,  in  consequence  of  the 
osteo-myelitis,  and  an  inflamed  condition  of  certain  of  the  lym- 
phatic ganglia,  together  with  other  causes,  the  out-flowing  pus  be- 
came thin,  flaky,  and  depraved.  The  cavity  of  the  abscess  steadily 
increased  in  size  from  melting  away  of  the  surrounding  tissues. 
But  this  increase  in  the  size  of  the  abscess  did  not  become  marked 
or  striking  until  near  the  close  of  the  patient's  life.  It  was  then 
produced  by  the  distension  resulting  from  the  sudden  extravasa- 
tion of  a  large  quantity  of  blood  into  the  suppurating  cavity  ;  which 
was  clearly  denoted  by  the  rapid  increase  of  the  tumefaction  itself, 
and  the  quantity  of  blood  which  was  found  in  the  thigh  after  death. 
It  also  should  not  be  forgotten  that,  on  splitting  open  the  femur 
lengthwise  at  the  autopsy,  the  medullary  tissue  was  found 
to  ^Q  extensively  inflamed.  It  had  a  bright-red  color,  and 
was  firm  in  consistence  (hepatized  or  carnified).  The  former  (i.  e. 
the  red  color)  was  due  in  great  part  to  increased  vascularity,  or 
active  hyperasmia,  of  the  marrow,  and  the  latter  was  occasioned  by 
the  peculiar  transformations  of  inatter  which  had  taken  place  in 
the  substance  of  the  marrow  under  the  combined  influence  of  a 
morbid  excitement  on  the  part  of  the  medullary  cells,  in  conse- 
quence of  which  they  multiplied  themselves  with  great  rapidity, 
and  of  the  stimulus  produced  by  an  increased  vascularity  of  the 
medullary  tissue. 

The  fragments  of  the  broken  femur  were  firmly  united.  To 
cause  of  the  what,  then,  must  we  ascribe  the  origin  of  the  osteo-myel- 
itis in  this  man's  case?  That  disease  was  produced 
mainly,  I  think,  by  the  presence  of  a  portion  of  the  bullet  in  the 
medullary  canal,  where,  acting  as  a  foreign  body,  it  produced  an 
Fragment  of  irritation  of  the  marrow  so  persistent  in  character  as 
maTOw'an11  finally  to  amount  to  a  positive  inflammation  of  the  med- 
irritant.  uHary  tissue.  That  which  is  known  to  have  happened 
in  similar  cases  of  gunshot  fracture  of  the  thigh,  but  wherein  no 
foreign  body  had  lodged  in  the  medullary  canal,  induces  me  to  be- 
lieve that  this  patient  would  have  recovered  if  a  portion  of  the 

i  From  Leucocytosis,  a  term  employed  by  Virchow  to  designate  a  pale  and  depraved  con- 
dition of  the  blood  dependent  upon  disease  of  the  lymphatic  glands.  He  says,  "  The 
condition  in  which  the  increased  proportion  of  colorless  corpuscles  in  the  blood  appears  to  be 
dependent  upon  an  affection  of  the  lymphatic  glands,  I  have  designated  by  the  name  of 
Lettcocytotis."  Vide  Lectures  on  Cellular  Pathology,  p.  201.  Am.  ed. 
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bullet  had  not  penetrated  the  interior  of  the  bone,  and  become 
inclosed  therein.   All  the  observations  which  I  have  per-  Foreign   ' 
sonally  had  the  opportunity  to  make  on  this  subject,  tend  medullary 
to  show  that  foreign  bodies,  such  as  bullets  and  detached  hurtful" 
fragments  of  bone,  when  driven  into   the  medullary  canal  and 
allowed  to  remain  there,  are  not  by  any  means  innocuous.  Oil  this 
point  that  sagacious  surgeon,  Dr.  Hennen,  says  :  — 

"  There  are  some  instances  on  record  where  the  ball  has  remained 
quietly  in  this  situation  so  long  as  twenty-five  years  ;  but  in  the  Dr-  ncnnen's 
majority  of  cases,  a  majority  so  vast  as  to  admit  of  no  shadow  Tiew8' 
of  comparison,  the  violence  of  the  inflammation,  the  excruciating  pain, 
the  profuse  suppuration,  diarrhoea,  and  fever,  lead  to  the  removal  of  the 
limb  as  the  only  chance  of  recovery.  A  curious  instance  of  Park's  case, 

lull-         •      i  ••  i       -r>       /        i-     >  ball  in  canal 

a  ball  lodging  in  bone  is  given  us  by  Pare.  It  is  a  very  rare  of  humerus. 
occurrence,  but  the  case  is  valuable  on  many  accounts.  '  The  King  of 
Navarre,'  says  he,  '  was  hurt  by  a  bullet  in  the  shoulder  a  few  days  be- 
fore the  assault  of  Rouen,  anno  1562.  I  visited  and  helped  to  dress  him 
with  Master  Gilbert,  of  Montpellier,  his  own  surgeon,  and  others;  they 
could  not  find  the  bullet  ;  I  searched  for  it  very  exactly  ;  I  perceived, 
by  conjecture,  that  it  had  entered  by  the  head  of  the  adjutorium,  and 
that  it  had  run  into  the  cavity  of  the  said  bone.  The  most  part  of 
them  said  it  was  entered  and  lost  within  the  body.  Monsieur  the 
Prince  of  Roche-upon-Yon,  who  intimately  loved  the  King  of  Navarre, 
called  me  aside,  and  asked  if  the  wound  was  mortal.  I  told  him  yea, 
because  all  wounds  made  in  great  joints,  and  principally  contused  ones, 
were  mortal.'  Pare"  remained  steady  to  the  prognostic,  always  declaring 
that  the  limb  would  fall  into  gangrene,  which  it  did,  and  the  king  died 
on  the  eighteenth  day  after  the  wound.  A  dissection  was  ordered  ;  and, 
much  to  the  honor  of  Pare",  the  ball  was  found  in  the  very  middle  of 
the  cavity  of  the  os  humeri."  l 

If  the   king's  arm   had    been   promptly   exarticulated    at  the 
shoulder-joint,  his  life  might  have  been  saved  ;  and  that 


operation  would  doubtless  have  been  practiced  if  the  case  shoulder. 
had  occurred  at  the  present  day  ;  but  at  the  time  of  Pare*,  that 
operation  was  not  yet  considered  to  be  practicable.  These  con- 
jectures remind  me  of.  the  only  plan  of  treatment  which  might 
have  availed  to  save  Beaver's  life,  namely,  amputation  of  Amputation 
his  thigh  seasonably  performed.  The  reason  why  it  was  performed^ 
not  done  was,  we  did  not  fully  perceive  the  necessity  of  resorting 
to  this  operation  until  the  hemorrhage  occurred  ;  and  then  it  was 
too  late  to  perform  it  with  any  hope  of  success,  on  account  of  the 
great  prostration  which  was  induced  by  the  loss  of  blood.  An  ex- 
plorative incision,  carried  down  to  the  bone  at  the  place  of  fracture, 

1  Vide  Hennen's  Principles  of  Military  Surgery,  pp.  10?,  103. 
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might  have  been  made  with  advantage  in  the  latter  part  of  Janu- 
'ary  ;  and  perhaps  that  proceeding  would  have  furnished  informa- 
tion of  such  a  character  as  to  have  induced  us  to  amputate  on  the 
spot. 

With  regard  to  the  part  of  the  thigh  through  which  the  opera- 
tion ought  to  have  been  performed,  it  may  here  be  stated  that  the 
removal  of  the  whole  of  the  diseased  tissue  being  essential  to  a 
successful  result,  the  limb  should  have  been  amputated  sufficiently 
high  up  to  get  above  the  inflamed  medullary  tissue,  and  that,  if  it 
had  been  performed  at  the  beginning  of  the  osteo-myelitis,  it  might, 
At  a  ute  perhaps,  have  been  done  in  the  continuity  of  the  member ; 
tkuuftio?*"  but  if  at  a  late  period  in  the  history  of  the  disease,  ex- 
preferabie.  articulation  at  the  hip-joint  would  have  certainly  been 
required,  in  order  to  get  above  the  inflamed  marrow,  and  save  the 
patient's  life.  This  practical  question  which  is  here  but  barely 
mentioned,  is  of  high  importance,  and  will  be  discussed  at  suitable 
length  in  another  part  of  this  essay. 

The  next  case,  which  also  occurred  in  the  author's  practice, 
Following  aftbrds  another  example  of  the  chronic  variety  of  osteo- 
fi^tureof  myelitis  produced  by  gunshot  fracture.  It  differs,  how- 
R^rery.  ever,  considerably  from  the  preceding  one  in  several 
important  features,  but,  at  the  same  time,  presents  a  good  illus- 
tration of  what  happened  not  unfrequently,  in  our  military  hospitals, 
to  patients  who  were  suffering  from  gunshot  fractures  of  the  long 
bones,  and  had  their  cure  much  retarded  by  the  presence  of  this 
disease,  but  who  ultimately  got  union  of  their  fractured  bones, 
after  long  delay. 

CASE  IV.  Gunshot  Fracture  of  Sight  Femur  followed  by  Chronic  Osteo- 
myelitis ;  Jinn  Union  at  the  Expiration  of  Five  Months  ;  Necrosed  Bone 
discharged  Several  Months  later  stitt ;  Recovery  with  two  and  one  half 
Inches'  Shortening.  —  Private  Elisha  Harrington,  Co.  I,  1st  Mass.  Vols., 
aged  26,  and  of  sound  constitution,  was  admitted  to  the  Stanton  U.  S. 

o  ' 

Army  General  Hospital,  June  15,  1863.  He  informed  us  that  he  had 
been  wounded  in  the  battle  at  Chancellorsville,  May  3,  by  a  minie  ball, 
which  passed  transversely  through  his  right  thigh,  in  the  lower  part  of 
its  middle  third,  in  a  direction  from  within  outwards,  and  somewhat 
downwards,  fracturing  the  femur  with  comminution,  in  its  course.  He 
had  been  treated  at  Potomac  Creek.  When  the  patient  was  brought 
here  (Stanton  Hospital),  his  limb  was  in  a  fracture-box,  whose  bottom 
was  so  shaped  as  to  constitute  a  double-inclined  plane.  At  the  same 
time,  from  the  casualties  of  transportation  or  some  other  cause,  his  limb 
was  very  much  out  of  shape,  the  fragments  of  the  broken  bone  were 
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very  much  displaced,  and  he  was  complaining  bitterly  of  the  pain  occa- 
sioned thereby.  Moreover,  his  general  condition  was  decidedly  un- 
promising, as  he  was  thin,  pale,  weak,  and  had  diarrhoea,  with  a  red 
tongue.  He  was  also  nervous  and  irritable.  With  regard  to  the  treat- 
ment, his  limb  was  taken  out  of  the  fracture-box  already  mentioned,  and 
placed  in.  ffodgen's  apparatus;1  moderate  extension  was  also 


applied,  the  water  dressing  was  ordered  to  the  wounds,  alco-  j^Mhot  M 
holic   stimulants  and   a  nourishing   diet  were   allowed,  and  (^e"el-°f 
opiates  were  prescribed  in  order  to  check  the  diarrhosa,  and  trenuty- 
allay  pain  so  as  to  procure  rest  at  night.     He  also  stated  that  he  had 
had  a  good  deal  of  pain  in  his  broken  thigh  all  along,  and  that  about 
the  1st  of  June  a  fragment  of  dead  bone,  about  half  as  large  as  his 
thumb,  was  discharged  by  suppuration. 

June  18.  —  He  is  very  irritable,  and  complains  of  suffering  very  much 
from  the  extension  of  the  broken  limb  ;  ordered  the  extending  force  to 
be  taken  off,  but  the  other  treatment  to  be  continued.  After  this  date 
he  slowly  improved. 

July  1.  —  The  patient  is  now  improving  decidedly.  The  wound  of 
exit  is  healed,  but  that  of  entrance  is  still  open.  He  is  also  more  cheer- 
ful and  hopeful. 

October  2.  —  His  general  condition  is  much  better.  The  fracture  is 
firmly  united,  and  he  goes  about  on  crutches.  The  amount  of  the  shorten- 
ing, as  determined  by  measurement,  is  two  and  one  half  inches.  He  got 
a  furlough  for  sixty  days.  He  subsequently  reported  that  while  absent 
from  the  hospital  on  this  furlough,  a  flattened  fragment  of  the  bullet 
was  extracted  about  the  1st  of  November  ;  and  again  that  a  small 
fragment  of  bone  was  discharged  by  suppuration  about  the  middle  of 
December. 

March  11,  1864.  —  He  returned  from  furlough.  A  few  days  after- 
wards a  very  small  fragment  of  necrosed  bone  was  extracted  through 
the  orifice  of  entrance,  which  had  not  yet  become  closed. 

March  26.  —  He  now  walks  well  with  the  aid  of  a  cane  alone.  He  is 
also  in  good  flesh  and  spirits.  The  atrophy  of  the  injured  limb  has 
nearly  disappeared,  and  it  is  now  almost  as  large  as  the  sound  one.  The 
deformity  is  moderate,  and  consists  in  bowing  somewhat,  outwards  and 
backwards.  The  wound  of  entrance  is  still  slightly  open,  and  dis- 
charges a  small  quantity  of  laudable  pus.  It  has  never  been  entirely 
closed. 

June  1.  —  He  was  discharged  from  the  service  in  good  condition. 

Comments.  —  Was  this  in  reality  a  case  of  chronic  osteo-myel- 
itis  ?  Was  there  really  in  it  such  an  inflammation  of  the  medul- 
lary tissue  of  the  femur,  at  and  in  the  neighborhood  of  the  place 
of  fracture,  as  retarded  the  cure,  and  likewise  placed  the  patient's 

1  For  a  description  of  this  apparatus,  vide  American  Medical  Times,  April  23,  1863,  and 
Hamilton's  Military  Surgery,  pp.  408,  412. 
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life  in  great  peril  ?  To  what  conclusion  in  respect  to  the  diag- 
nosis will  a  rigid  interpretation  of  the  symptoms,  which  were 
developed  both  generally  and  locally,  lead  us?  What  other 
disease  besides  osteo-myelitis  will  account  satisfactorily  for  all  the 
Diagnosis  by  symptoms  that  were  present  ?  In  the  first  place,  with 
exclusion,  regard  to  his  general  symptoms,  the  emaciation,  the 
pallor,  the  debility,  and  the  disturbance  of  his  nervous  system,  asso- 
ciated with  diarrhoea,  were  so  well  pronounced  that,  at  one  time, 
I  expected  daily  to  see  him  fall  into  a  hopelessly  pyaemic  condition  ; 
and  clearly  indicated  that  the  disease,  whatever  might  be  its  ap- 
propriate name,  was  very  severe  in  its  nature.  In  the  second 
place,  with  regard  to  the  local  symptoms,  the  pain,  the  heat,  the 
swelling,  and  the  discharge  of  pus  from  the  wounded  thigh,  denoted 
that  the  disease  was  an  inflammation,  and  was  located  in  the  thigh  at 

*  O 

and  about  the  seat  of  the  injury.  In  the  third  place,  the  subsequent 
exfoliation  of  necrosed  bone  showed  that  the  inflammation  was  one 
which  directly  involved  the  vitality  of  the  osseous  tissue,  and 
therefore  was  doubtless  seated  in  one  of  the  structures  which  enter 
into  the  composition  of  the  living  femur  considered  as  a  whole. 
The  focus  or  centre  of  the  inflammatory  process  in  this  case,  then, 
must  be  sought  for  in  either  the  periosteum,  the  osseous  tissue 
itself,  or  in  the  marrow.  The  inflammation  did  not  have  its  chief 
seat  in  the  osseous  tissue,  because  the  pain  was  not  severe  enough 
for  that,  and  besides  the  general  symptoms  were  not  such  as  are 
produced  by  chronic  ostitis  alone.  It  did  not  belong  especially  to 
the  periosteum,  because  the  general  symptoms  were  such  as  only 
one  variety  of  periostitis  ever  occasions,  to  wit,  the  diffuse;  and 
exploration  of  the  wound  showed  conclusively  that  diffuse  inflam- 
mation of  the  periosteal  membrane  was  not  present.  Furthermore, 
the  fragments  of  necrosed  bone  that  came  away  did  not  possess  the 
shape  or  appearance  of  those  which  are  produced  by  an  extensive 
detachment  of  the  periosteum.  Finally,  I  believe  the  inflamma- 
tion in  this  case  involved  principally  the  medullary  tissue,  because 
it  did  not  have  its  chosen  seat  in  either  the  periosteum  or  the 
osseous  tissue,  while,  at  the  same  time,  it  was  obviously  connected 
very  closely  with  the  broken  bone,  and  because,  on  making 
autopsies  of  the  fatal  cases  of  gunshot  fracture  of  the  thigh  which 
had  presented  essentially  the  same  symptoms  and  the  same  general 
features  as  the  one  now  under  consideration,  I  have  uniformly 
found  the  marrow  to  present  evident  traces  of  the  inflammatory 
process  when  it  was  exposed  to  view  by  splitting  the  fractured  bones 
lengthwise  with  a  saw. 

The  svmptoms  in  this  inan's  case  were  undoubtedly  very  much 
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aggravated  by  the  injury  unavoidably  done  to  the  broken  thigh  in 
transporting  him  from  the  Depot  Field  Hospital  of  the  Army  of  the 
Potomac,  at  Potomac  Creek,  to  the  General  Hospital  at  Washing- 
ton, about  six  weeks  subsequent  to  the  infliction  of  the  wound.  The 
effect  upon  the  soft  parts  of  the  motion  among  the  fragments  of  bone 
not  yet  united,  which  is  almost  inseparable  from  the  hur-  Inflamma_ 
ried  transportation  of  large  numbers  of  the  wounded,  such  *o°w  ag^^" 
as  not  unfrequently  occurred  during  the  war,  is  to  aggra-  transporta- 
vate  a  preexisting  inflammation  of  the  soft  parts  surround-  tlon- 
ing  the  place  of  fracture,  or  even  to  excite  that  process  in  them, 
de  novo,  if  perchance  it  has  not  already  been  lighted  up  therein, 
which  in  turn  may  spread  from  these  soft  parts  to  the  neighboring 
medullary  tissue,  and  serve  to  kindle  afresh  or  to  intensify  an  in- 
flammation already  existing  there.     It  should  be  recollected  that 
apparently  from  the  casualties  of  transportation,  this  patient's  limb 
was  very  much   out  of  shape,  that  the  fragments  of  broken  bone 
were  very  much  displaced,  and  that  he  was  complaining  bitterly  of 
the  pain  occasioned  thereby  when  he  came  to   the  General  Hos- 
pital.    There  is  no  doubt  in  my  mind  that  this  patient's  condition 
was  much  worse  at  the  time  of  his  admission  to  Stanton  Hospital 
than  it  was  when  he  left  Potomac  Creek  ;  and  there  is  also  no  doubt 
that  this  aggravation  of  his  malady  was  occasioned  mainly  by  injury 
sustained  while  being  conveyed  from  the  one  place  to  the  other.    I 
consider  the  subject  of  transportation  of  the  wounded,   Trangporta- 
especially  in  military  practice,  as  a  matter  of  very  great  ^t  ofTm- 
importance  even  in  its  relation  to  the  development  of  P°rtance- 
osteo-myelitis,  and  shall  therefore  take  occasion  to  discuss  it  more 
fully  in  another  place. 

The  following  case  is  an  excellent  example  of  chronic  osteo- 
myelitis following  one  of  the  major  amputations  of  the  lower  ex- 
tremity. 

CASE  Y.  Chronic  Osteo-myelitis  of  Tibia  ;  following  Primary  Amputa- 
tion, and  Sloughing  of  Stump  ;  Necrosis  ;  Extraction  of  the  Loose  Seques- 
trum; Excision  of  the  Club-shaped  End  of  the  Stump-bone. —  November  22, 
1865,  a  discharged  soldier,  who  had  suffered  amputation  of  his  right  leg, 
presented  himself  at  the  surgical  clinique  of  Prof.  John  W.  S.  Gouley,  at 
the  University  Medical  College,  with  a  tumefied,  club-shaped,  ulcerated 
Stump,  the  tibia  of  which  contained  a  good-sized  piece  of  necrosed  bone. 
The  following  is  an  account  of  his  case  :  Francis  McQuaid,  formerly  a 
private  in  Co.  H,  95th  N.  Y.  Vols.,  an  intelligent  young  man,  aged  22, 
and  free  from  constitutional  taint,  states  that  he  was  wounded  in  the 
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right- leg,  by  a  minie  ball,  in  front  of  Petersburg,  Va.,  June  18,  1864 ; 
that  the  projectile  fractured  both  bones  near  the  ankle-joint  with  much 
comminution;  that,  in  consequence  of  the  injury,  the  leg  was  amputated 
a  little  below  its  middle  by  the  circular  method,  in  the  Field  Hospital, 
six  or  eight  hours  after  the  injury  was  inflicted ;  that,  on  the  next  day 
he  was  conveyed  to  the  Depot  Field  Hospital  at  City  Point,  where  he 
remained  twelve  days ;  that  he  was  taken  from  thence  to  Washington, 
and  admitted  to  the  Campbell  U.  S.  Army  General  Hospital ;  that  the 
stump  had  done  well,  and  was  nearly  healed,  when,  five  or  six  days  after 
he  had  entered  Campbell  Hospital,  the  stump  began  to  slough  at  its 
end ;  that  six  days  elapsed  before  the  sloughing  or  gangrene  was 
arrested ;  that  during  this  period  he  became  reduced  a  great  deal,  and 
was  brought  so  low  as  to  get  a  bed-sore.  He  states,  furthermore,  that 
the  sloughing  was  treated  at  first  with  a  solution  of  the  permanganate 
of  potassa,  next  with  nitric  acid  applied  to  the  gangrenous  surface,  and 
finally  bromine  was  employed.  He  also  states  that  the  sloughing  pro- 
cess, when  arrested,  had  caused  some  protrusion  of  the  bone  ;  that  the 
ulcerated  surface  left  by  it  healed  but  slowly ;  that  the  stump  has  never 
been  entirely  healed  up  since  then  ;  that  pain  in  the  stump  was  a  prom- 
inent symptom  during  nearly  all  the  time  he  was  at  the  Campbell  Hos- 
pital ;  that  he  was  discharged  from  the  service  at  said  hospital  Novem- 
ber 29,  1864 ;  that  the  stump,  although  it  was  not  entirely  healed,  did 
not  give  him  much  trouble  at  that  time,  aside  from  the  pain  in  it ;  and 
that  it  was  not  swelled,  but  appeared  to  be  smaller  than  the  correspond- 
ing portion  of  the  sound  leg.  Several  scales  of  bone  exfoliated  while  he 
was  at  the  Campbell  Hospital. 

He  came  directly  to  New  York  City,  and  started  a  shop  for  the  sale  of 
newspapers  and  periodicals.  Afterwards  the  stump  did  not  do  so  well 
as  it  had  been  doing.  The  pain  in  it  became  greatly  increased.  His 
business  compelled  him  to  walk  a  good  deal,  which  he  thinks  was  the 
principal  cause  of  the  increase  of  the  pain.  During  the  winter  the  pain 
Symptoms  in  the  stump  was  so  severe  as  to  deprive  him  of  sleep  a  good 

of  chronic  .    ,     ' 

osteo-myeii-  part  of  the  time.  The  pain  was  always  worse  at  night,  and 
etc!,  etc?'  sometimes  it  was  accompanied  by  twitchings  and  startings  of 
the  whole  stump.  The  pain  seemed  to  be  located,  for  the  most  part, 
in  the  stump-bone.  Last  February  or  March  an  attack  of  erysipelatous 
inflammation  supervened  in  the  stump.  An  opening  formed  sponta- 
neously, a  quantity  of  thick  matter  was  discharged,  and  in  about  three 
days'  time  the  inflammation  subsided.  With  the  advent  of  warm  weather 
the  pain  in  the  stump  diminished  in  severity  ;  but  it  still  continued  to  be 
quite  troublesome,  especially  in  the  night-time.  It  ceased,  however,  to 
deprive  him  of  sleep. 

Now  (November  22, 1865),  the  stump  appears  to  be  very  considerably 
stump  club-  enlarged,  and  club-shaped  at  the  end.  It  measures  fourteen 
shaped.  anj  three-fourths  (14|)  inches  in  circumference,  while  the 
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sound  limb  at  the  same  point  measures  but  thirteen  (13)  inches  around 
it.  A  large  non-granulating,  indolent-looking  ulcer  is  situated  on  the 
end  of  the  stump.  It  is  irregularly  oval  in  shape,  having  a  long  diame- 
ter of  two  and  three  fourths  (2|)  inches,  and  a  short  diameter  of  one 
and  one  half  (l£)  inches.  The  long  diameter  of  the  ulcer  extends, 
almost  transversely,  across  the  end  of  the  stump.  The  ulcer  is  surrounded 
by  a  broad  areola  of  cicatricial  tissue,  having  a  glazed,  shining,  bright- 
red  color.  On  the  base  of  the  ulcer  the  blackened  end  of  a  stump-bone 

,.  .  r\          i  •        i     *  *      <•   contains  a 

sequestrum  is  seen  to  protrude  somewhat.  On  taking  hold  of  sequestrum. 
it,  it  is  found  to  be  loosened,  but  not  liberated.  About  three  inches 
above  the  end  of  the  stump  and  on  its  inner  (tibial)  side,  there  is  a 
small  circular  opening,  with  a  pouting  margin  in  the  soft  parts,  which 
communicates  with  a  cloaca ;  and  on  introducing  a  probe,  dead  bone  is 
felt  at  the  bottom.  The  end  of  the  stump  discharges  a  good  deal  of 
thin,  dark-yellowish,  stinking  matter.  The  hole  in  the  side  of  the  stump 
discharges  a  thin,  yellowish  matter.  He  says  the  stump  is  still  painful, 
especially  in  the  night-time. 

November  28.  —  Prof.  Gouley  performed  the  following  operation  for 
the  relief  of  this  case  at  his  clinique  to-day.     The  patient  Extraction 
being  etherized,  he  liberated  the  sequestrum  by  suitable  in-  questrum. 


FIG.  2. 


FIG.  3. 


Exterior  View  of  Sequestrum. 


. 


Interior  View  of  Sequestrum. 
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cisions,  and  extracted  it  from  the  end  of  the  stump  with  a  necrosis  for- 
ceps. It  was  about  four  inches  long,  and  embraced  about  one  half  of 
the  circumference  of  the  medullary  tube.  It  was  thin,  and  presented 
an  uneven  and  eroded  appearance  on  both  its  outer,  or  convex,  and  its 
inner,  or  concave,  surface.  Although  it  was  obviously  a  specimen  of 
central  necrosis,  there  were  no  vestiges  left  upon  it  of  the  comparatively 
smooth  internal  laminae  of  the  original  bone.  They  had  been  removed 
and  discharged  in  the  form  of  granules,  flakes,  and  scales  at  a  former 
period,  thus  leaving  the  internal  surface  of  what  afterwards  became  the 
sequestrum,  roughened  and  eroded.  In  this  way  it  is  demonstrable 
that  the  osteo-myelitic  action  has  had  two  distinct  epochs  in  this  case. 
The  medullary  canal  was  not  filled  up.  and  I  could  readily  introduce 
my  little  finger  into  it. 

The  principal  stump-bone  (that  of  the  tibia)  was  found  to  be  very 
Periostosis  much  enlarged  by  the  deposition  of  successive  layers  of  new 

of  the  stump-  6.          J 

bones.  bone  upon  its   external   laminae,   beneath    the    periosteum 

(periostosis).  It  was  fully  an  inch  through  its  wall  from  its  circumfer- 
ence to  the  medullary  canal.  The  amount  of  the  enlargement  (perios- 
tosis) was  so  great  that  the  tibia  and  fibula  had  coalesced,  and  appeared 
to  constitute  but  one  bone.  The  new  osseous  tissue  had  a  reddish  color, 
and  a  spongy  or  cancellous  structure  from  the  large  size  of  its  medullary 
spaces. 

That  part  of  the  original  compact  tissue  which  had  not  become 
inflammatory  necrosed,  exhibited  also  a  reddish  color  and  a  loose,  spongy, 

osteo-porosis 

of  stump.  cancellous  structure  (inflammatory  osteo-porosis).1  It  looked 
precisely  like  the  new  osseous  tissue,  and  no  line  of  separation  between 
Periosteum  them  was  apparent.  The  investing  periosteum  was  thicker 
inflamed.  an(j  j-g^^gj.  tnan  natural.  The  next  step  in  the  operation  con- 
sisted in  detaching  the  soft  parts  from  the  club-shaped  end  of  the 
stump-bone,  and  excising  a  considerable  part  of  it  with  a  cutting  forceps. 
The  wound  was  dressed  with  dry  lint. 

On  making  a  microscopical  examination  of  the  osseous  chips,  the  soft 
Microscopic-  tissue  taken  from  the  medullary  spaces,  both  the  deep-seated 
tionofmed-  and  the  superficial  ones,  was  found  to  consist  of  some  fat 
roe"*  vesicles  and  an  abundance  of  marrow  cells.  They  were 

nucleated,  not  granular,  and  not  uniform  in  size,  some  being  large  and 
others  relatively  small.  Some  of  the  fat  vesicles,  when  examined  next 
day,  contained  crystals  of  margaric  acid.  The  microscopical  examina- 
tion was  made  by  the  operator,  Dr.  Gouley.2  The  history  of  the  case 
was  drawn  up  by  the  author  from  personal  examination  and  observation. 

1  This  term,  derived  from  two  Greek  words,  bo-rtov,  bone,  and  *6p<n,  a  pore,  signifies  a 

morbidly  porous  condition  of  the  osseous  tissue.    The  process  by  which  it  is 
generally  produced,  is  synonymous  with  medullization. 

2  We  wish  here  to  remark,  once  for  all,  that  the  microscopical  examinations  detailed  in 
this  chapter,  were  nearly  all  conducted  by  Prof.  Gouley.    The  author,  however,  assisted  at 
them,  and  prepared  the  descriptions  thereof  at  the  time  they  were  made. 
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December  4.  —  It  is  reported  that  the  patient  is  doing  well,  and  that 
the  wound  of  operation  is  granulating. 

January  12,  1866.  —  Patient  again  reported  to  be  doing  well. 

April  1.  —  I  am  informed  that  the  patient  has  made  a  good  recovery. 

Comments.  —  The  fact  that  the  disease,  in  this  case,  appears  to 
have  had  two  distinct  paroxysms  or  epochs,  has  already  been  suf- 
ficiently alluded  to.  There  is,  however,  another  very  interesting 
feature  which  belongs  to  it,  one  that  is  seldom  met  with  in  the 
stumps  of  amputated  limbs  ;  and  that  feature  is  the  spon-  spontaneous 
taneous  perforation  of  the  bone  in  its  continuity  in  order  of  bone. 
to  permit  the  escape  of  imprisoned  pus.  This  spontaneous  trephin- 
ing of  the  compact  wall  of  the  tibia  appears  to  have  occurred 
several  months  before  the  patient  presented  himself  at  Dr.  Gouley's 
clinique.  In  another  class  of  cases,  such,  for  example,  as  suppur- 
ative  inflammation  of  medullary  tissue  of  the  long  bones  occurring 
spontaneously,  the  continuity  of  the  limb  being  at  the  same  time 
preserved,  it  not  unfrequently  happens,  provided  the  inflammatory 
process  has  not  been  very  acute  in  character,  that  the  walls  of  the 
diseased  bone  have  one  or  more  holes  bored  through  them  by  an 
ulcerative  process,  to  permit  the  outflow  of  imprisoned  matter. 
Hey  has  reported  two  cases  that  have  already  been  referred  to, 
wherein  this  spontaneous  perforation,  or  operation  of  trephining 
performed  by  nature,  occurred  in  the  tibia  ;  Stanley  one  case  where 
it  happened  in  the  humerus  ;  and  Chassaignac  one  case  where  the 
femur  was  the  bone  involved  ;  and  the  writer  has  recently  seen  two 
dry  specimens  of  such  spontaneous  perforation  occurring  near  the 
lower  end  of  the  femur,  one  of  which  presented  itself  in  the  prac- 
tice of  Prof.  Carnochan.1 

Chronic  osteo-myelitis  in  stump-bones  very  often  produces  necrosis. 
This  probably  is  the  tangible  result  which  has  most  fre-  Necrosis  as  a 
quently  been  occasioned  by  chronic  inflammation  of  the  ™Steo-myeii- 
medullary  tissue,  following  after  amputation,  in  the  course  tls- 
of  the  war.  The  Army  Medical  Museum  at  Washington  contains  a 
great  number  of  specimens  of  necrosis  having  apparently  such  an 
origin.  Some  of  them  are  composed  only  of  the  internal  lamellje  of 
the  bone,  in  which  case  the  necrosis  is  called  central ;  but  others  of 
them  embrace  the  whole  thickness  of  the  bone,  and  in  such  case  the 
necrosis  is  denominated  total.  Chronic  osteo-myelitis  produced  an 
internal  necrosis  in  the  case  upon  which  we  are  now  commenting, 
and  this  dead  bone  was  the  source  of  a  great  deal  of  trouble  to  the 
1  Pott  also  reports  a  case  wherein  the  cranium  was  perforated  spontaneously. 
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patient.  It  irritated  the  surrounding  tissues  by  its  presence,  and 
kept  up  an  inflammatory  condition,  and  a  damaging  suppuration 
in  them.  The  early  removal  of  the  necrosed  bone  is  imperatively 
demanded  in  all  such  cases  ;  and,  in  general,  it  should  be  extracted 
by  the  surgeon's  art,  as  soon  as  its  separation  from  the  living  bone 
is  complete.  .  If  it  be  left  to  the  operation  of  nature  alone,  months, 
years,  and  even  a  'lifetime,  may  pass  away,  and  still  the  necrosed 
osseous  tissue  remain  unremoved.  Again :  we  have  often  seen  a 
stump  continue  to  be  irritable,  tender,  and  to  discharge  purulent 
matter  through  a  fistulous  channel,  until  the  extraction  of  a  small 
fragment  of  necrosed  bone  has  been  effected  by  surgical  means, 
when  the  fistulous  channel  healed  up,  and  the  stump  became  en- 
tirely sound  without  delay.  The  subject  of  necrosis  possesses  much 
practical  importance,  and  therefore  will  be  more  fully  developed 
in  a  chapter  devoted  specially  to  it. 

Another  interesting  feature  in  this  case  was  the  great  amount  of 
Great  en-  enlargement  which  the  tibia  had  undergone.  This  was 
from'perios-  produced  by  the  deposition  of  successive  layers  of  new 
osseous  tissue  beneath  the  periosteum  from  inflammatory 
excitation  of  its  innermost  or  osteo-genetic  layer,  having  a  reddish 
color,  and  a  distinctly  porous  or  cancellous  structure.  It  is  also 
worthy  of  remark  that  the  old  bone  around  which  the  new  osseous 
development  had  taken  place,  which,  by  the  way,  belonged  origi- 
nally to  the  compact  tissue  of  the  shaft  of  the  tibia,  also  had  a  reddish 
color  and  a  spongy  structure,  and  looked  so  much  like  the  new 
bone  that  we  could  not  tell  where  the  old  bone  ended  and  the  new 
bone  began,  or,  in  other  words,  that  there  was  no  line  of  separation 
perceptible  between  them.  This  abnormal  condition  of  the  old 
osteo-po-  compact  osseous  tissue  is  called  osteo-porosis,1  or  medulli- 

rosis,  how  .  .  -i-iii  />     i       i       •  • 

produced.  zcition,  and  must  be  looked  upon  as  one  ot  the  legitimate 
consequences  of  the  inflammatory  process  operating  in  bone.  It 
consists  essentially  of  an  increase  in  size  of  the  medullary  spaces 
effected  at  the  expense  of  the  hard  osseous  lamellae,  with  a  corre- 
sponding development  of  new  medullary  tissue  to  fill  up  the  large 
medullary  spaces.  The  inflammatory  osteo-porosis,  as  well  as  the 
hypertrophy  in  the  case  now  under  consideration,  resulted  directly 
from  the  irritation  occasioned  by  the  dead  bone  encased  within  it.2 

1  As  already  stated,  this  term  is  derived  from  two  Greek  words,  birriov,  signifying  bone, 
and  iropos,  a  pore,  and  denotes  an  abnormally  porous  condition  of  the  osseous  tissues. 

2  Oilier  has  found,  in  experimenting  on  animals,  that  traumatic  irritation  of  the  marrow 
is  frequently  transmitted  to  the  periosteum,  and  gives  rise  there  to  a  new  bone  formation, 
even  more  voluminous  than  would  be  produced  by  irritation  of  the  periosteum  itself.    A 
very  curious  result  is  occasionally  observed ;  the  irritation  of  the  marrow  may  cause  sup- 
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The  Causes  of  Osteo-myelitis.  —  The  etiology  of  disease  is,  in 
general,  a  subject  of  great  importance  in  a  practical  point  importance 
of  view.  We  cannot  expect  to  remove  the  causes  of  generai°gy  >n 
disease  unless  we  are  acquainted  with  them.  It  is  only  through  the 
aid  derived  from  a  thorough  appreciation  of  the  causes  which  may 
produce  any  disorder  that  we  can  be  able  to  shield  the  individual 
man  from  its  attack,  especially  when  he  is  surrounded  by  circum- 
stances favoring  its  occurrence.  The  medical  man  who  is  ignorant 
of  the  conditions  required  for  the  generation  of  a  particular  malady, 
is,  in  great  measure,  powerless  to  prevent  the  incursions  of  that 
malady.  Furthermore,  unless  he  has  a  good  acquaintance  with 
the  etiology  of  the  disorder  he  is  called  upon  to  treat,  he  may  com- 
mit the  sad  error  of  permitting  it  to  be  aggravated  by  the  operation 
of  causes  or  circumstances  which  are  susceptible  of  removal.  We 
say,  then,  that  the  science  of  etiology,  whether  viewed  in  the  light 
of  enabling  us  to  prevent  the  occurrence  of  certain  diseased  condi- 
tions of  the  organism  altogether,  or  of  assisting  us  to  conduct  them 
to  a  successful  issue  after  they  have  appeared,  is  a  matter  of  the 
very  highest  degree  of  practical  importance.  He  does  well  who 
teaches  us  how  to  cure  a  disease,  more  especially  if  it  be  one  that 
is  dangerous  to  life  or  grievous  to  bear ;  but  he  does  still  better 
who  shows  us  how  to  avoid  it  entirely.  For  these  reasons  the 
writer  proposes  to  inquire  into  the  causes  which  have  been  found 
to  produce  inflammation  of  the  medullary  tissue  of  bone,  as 
thoroughly  as  circumstances  will  permit  in  the  present  state  of  our 
knowledge  of  the  subject. 

The  causes  which  may  develop  an  inflammation  of  the  marrow 
are  susceptible  of  being  divided  into  two  principal  classes,  classification 
namely,  the  general,  and  the  special  or  local.  Among  olteo^mye'u- 
those  which  are  general  or  systemic  in  their  operation,  tlSt 
we  may  enumerate  the  period  of  youth,  the  male  sex,  the  occupa- 
tions in  life  which  exhaust  the  physical  vigor  by  their  laborious 
nature,  and,  at  the  same  time,  expose  the  person  to  traumatic  lesions 
of  the  medullary  tissue,  the  lymphatic  temperament,  and  all  the 
unsound  conditions  of  the  general  health,  such  as  those  produced 
by  the  scrofulous,  the  syphilitic,  and  the  cancerous  cachexise,  and 
by  the  rheumatic,  the  gouty,  and  the  scorbutic  diathesis.  Among 
the  causes  which  are  special  or  local  in  their  operation,  we  may 
enumerate  the  various  wounds  and  injuries  of  bone,  surgical  opera- 

puration  of  that  substance,  the  bone  be  completely  transformed  into  a  new  medullary  tissue, 
while  a  voluminous  formation  of  fresh  bone  is  developed  beneath  the  periosteum,  the  bulk 
of  the  whole  being  double  what  it  was  before  the  institution  of  the  experiment.  See  Ameri- 
can Journal  Medical  Sciences,  January,  1868,  p.  151. 
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tions  involving  the  osseous  tissue,  when  undertaken  for  the  cure  of 
disease  as  well  as  the  relief  of  injury,'  and  severe  inflammation  or 
destructive  ulceration  located  in  the  parts  bordering  closely  upon 
bone. 

Osteo-myelitis  is  preeminently  a  Disease  of  Youth.  —  A  very 
Youth  as  a  large  majority  of  its  victims  have  been  young  people,  that 
MtoT-myeii-  ^s»  persons  who  have  not  reached  the  middle  period  of  life. 
Of  seventy-two  cases  occurring  in  military  practice  under 
the  author's  observation,  the  notes  of  which  have  been  preserved, 
but  five  were  more  than  40  years  old.  Two  of  them  were  40,  one 
44,  another  48,  and  the  other  49. 1  But  the  statistics  with  regard 
to  the  age  at  which  osteo-myelitis  is  most  likely  to  occur,  that  are 
derived  from  this  source,  may  be  objected  to,  on  the  ground  that 
the  field  of  observation  is  limited  practically  to  soldiers,  nearly  all 
of  whom  are  young,  but  few  of  them  in  our  army  being  less  than 
18  or  more  than  40  years  of  age. 

Let  us,  then,  ascertain  what  the  statistics  collected  from  civil 
practice,  against  which  this  objection  cannot  be  urged,  teach  upon 
this  point. 

Of  four  cases  of  osteo-myelitis  observed  by  Chassaignac,  one  was 
12,  another  14,  another  16,  and  the  other  32  years  old.  Neither 
of  them  followed  a  surgical  operation,  or  a  solution  of  the  continuity 
of  the  bone. 

Of  five  cases  of  this  disease  observed  by  Reynaud,  one  was  16, 
another  24,  another  31,  and  in  the  other  two  the  age  is  not  stated. 
In  all  of  them  it  followed  amputations  performed  for  disease.  Four 
of  them  were  amputations  of  the  thigh,  and  one  of  the  arm. 

Of  two  cases  recorded  by  Hey,  one  was  15,  and  the  other  is 
described  as  a  young  lady. 

Of  three  cases  seen  by  Mr.  Phillips,  one  was  17,  another  32,  and 
the  age  of  the  third  is  not  mentioned. 

Of  six  cases  recorded  by  Mr.  Stanley,  one  was  14,  another  16, 
another  70,  another  is  described  as  a  young  man,  and  the  age  of 
the  remaining  case  is  not  stated. 

Of  ten  cases  which  have  recently  occurred  or  been  treated  in 
the  New  York,  the  Bellevue,  and  the  St.  Vincent's  Hospital,  and 
in  private  practice  in  this  city,  all  of  which  I  have  seen,  the  young- 

i  These  72  cases  of  osteo-myelitis  occurring  among  the  wounded,  were  distributed  as 
follows, in  respect  to  age:  Five  (5)  were  40  years  old,  or  more  than  that;  six  (6)  were 
between  35  and  40 ;  thirteen  (13)  were  between  30  and  35;  seventeen  (17)  were  between 
25  and  30;  twenty-four  (24)  were  between  20  and  25;  and  seven  (7)  were  between  18 
and  20.  The  youngest  of  these  cases  was  18,  and  the  oldest  49. 
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est  was  11,  and  the  oldest  46  years  of  age.     But  two  of  them  had 
passed  the  middle  period  of  life.1 

Of  thirty-seven  cases  of  osteo-myelitis,  occurring  in  civil  life, 
and  in  the  practice  of  a  considerable  number  of  surgeons,  in  both 
Europe  and  America,  which  the  writer  has  either  witnessed  or 
collected,  but  one  had  reached  70,  one  60,  two  46,  and  one  40 
years  of  age,  which  gives  a  total  of  only  five  cases  occurring  after 
the  age  of  40.  Of  the  remaining  thirty-two  cases,  eleven  were  less 
than  20  years  old,  eight  between  20  and  30,  four  between  30  and 
40,  and  in  nine  cases  the  age  is  not  specified.  In  two  of  them, 
however,  it  is  stated  that  the  patients  were  young.  It  will  be  per- 
ceived that  in  twenty-eight  cases,  occurring  in  civil  practice,  wherein 
the  age  was  accurately  noted,  twenty-three  were  less  than  40,  and 
only  five  were  more  than  40  years  of  age  ;  or,  to  state  the  same 
matter  somewhat  differently,  nineteen  were  less  than  30,  and  nine 
were  over  30  years  old.  The  youngest  patient  was  but  11,  and 
was  treated  by  Professor  Van  Buren.2 

One  reason  why  inflammation  of  the  medullary  tissue  is  more 
apt  to  occur  in  youth  than  at  the  later  periods  of  life,  is, 
in  all  probability,  the  fact  that  the  bones  are  still  grow- 
ing,  and  the  marrow,  especially  in  the  long  bones,  is  more  vascular 
and  more  irritable,  during  the  early  than  during  the  later  years  of 
life. 

The  influence  of  sex  in  the  production  of  osteo-myelitis  is  about 
as  strongly  marked  as  that  of  age.  All  of  Chassaignac's 
and  all  of  Stanley's  cases  occurred  in  males ;  and,  of 
thirty-seven  cases  of  that  disease  occurring  in  civil  practice,  twenty- 
eight  were  males,  only  eight  were  females,  and  in  one  case  the  sex 
was  not  stated. 

Occupation  appears  to  promote  the  occurrence  of  osteo-myelitis 
in  proportion  as  it  exposes  the  osseous  frame-work  of  the  occupation 
body  to   mechanical   injury;    and  hence  that  disease  is  ajsacause- 
frequently  met  with  among  machinists,   railroad  employees,    and 
soldiers,  the  latter  especially  in  time  of  war. 

1  Of  the  ten  cases  which  I  have  recently  seen  in  civil  practice,  only  two  were  more  than 
30  years  old.     One  was  11,  one  19,  two  22,  two  24,  one  25,  one  28,  and  two  46  years  of  age. 
One  of  these  patients,  the  child  of  11,  was  met  with  in  private  practice.     All  the  others 
were  seen  in  hospitals.    It  should  also  be  stated  that  they  were  met  with,  not  in  hospitals 
for  children,  or  for  children  and  adults  together,  but  in  hospitals  devoted  to  the  treatment  of 
adults  almost  exclusively.    This  accounts  for  the  comparatively  small  number  of  the  cases 
occurring  before  the  age  of  20. 

2  Vide  Case  XLIX. 

20 
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Again  :  the  scorbutic  diathesis  probably  exerted  considerable  in- 
Scorbutio       fluence  in  the  production  of  osteo-myelitis  among  such  of 

diathesis  as 

* cause.  our  troops  as  were  tainted  with  it,  throughout  the  whole 
war.  At  least  such  appears  to  have  been  the  opinion  of  many 
intelligent  observers  who  have  paid  attention  to  the  subject.  This 
opinion,  however,  seems  to  rest  on  general  grounds  and  impres- 
sions, more  than  upon  individual  facts  and  cases.  But  I  think 
there  can  be  no  doubt  that,  other  things  being  equal,  the  scorbutic 
wounded  are  more  apt  to  become  the  victims  of  this  disease  than 
the  non-scorbutic ;  and,  viewed  in  this  light,  scurvy  may,  with 
propriety,  be  considered  as  an  important  predisposing  cause  of 
osteo-myelitis. 

We  must  next  give  suitable  consideration  to  the  subject  of  im- 
Foni  air  of     puritv  in  the  air  of  hospitals  as  a  cause  of  osteo-myelitis. 

hospitals  as     \    .     y  i       ,         ,          ,  •  • 

» cause.  1  have  no  doubt  that  hospital  air,  so  called,  exerts  an 
important  influence  in  the  production  of  this  disease.  I  believe 
that  I  have  seen  many  cases  of  inflammation  of  the  medullary 
tissue  occur  after  injuries  and  surgical  operations  involving  bone, 
among  patients  treated  in  the  wards  of  both  military  and  civil 
general  hospitals,  and  prove  fatal  there,  while  if  the  same  patients 
had  been  treated  with  precisely  the  same  attention,  but  in  a  differ- 
ent atmosphere,  such,  for  example,  as  that  afforded  by  hospital 
tents  properly  pitched,  or  in  the  open  air  itself,  or,  in  civil  life,  in 
isolated  private  dwellings,  they  would  not  have  got  osteo-myelitis 
at  all,  or,  if  they  did,  it  would  have  presented  itself  in  so  mild  a 
form  as  not  to  result  in  death.  I  can  now  call  to  mind  several 
fatal  cases  of  this  disease  which  have  recently  occurred  in  hospital 
practice  (civil),  when,  in  all  probability,  the  patients  would  have 
recovered  if  treated  with  only  the  same  attention,  both  professional 
and  otherwise,  in  isolated  private  dwellings  or  quarters.  Moreover, 
clinical  observation  has  abundantly  shown  that  if  the  wounded, 
and  especially  the  amputated,  be  subjected  to  the  action  of  an 
atmosphere  loaded  with  the  effluvia  arising  from  human  bodies 
when  aggregated,  and  with  the  odors  emanating  from  suppurating 
wounds,  notwithstanding  that  cleanliness,  in  the  ordinary  sense  of 
the  word,  is  maintained,  their  wounds  are  very  apt  to  take  on  an 
unhealthy  action,  their  stumps  to  become  the  seats  of  a  destructive 
inflammation,  which  is  not  confined  to  the  flap,  but  involves  the 
medullary  tissue  of  the  bone  also.  Even  when  the  hospital  ward, 
and  the  bedding,  and  the  clothing,  and  the  persons  of  the  patients 
themselves  are  all  clean,  if  the  air  which  fills  the  ward,  i.  e.,  the 
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air  which  the  patients  respire,  and  in  which  they  are  constantly 
immersed,  is  not  clean  likewise,  they  will  be  exposed  to  the  occur- 
rence of  inflammatory  mischief  in  their  wounded  parts,  not  except- 
ing the  medullary  tissue ;  and  in  this  way  the  impure  air  of  gen- 
eral hospitals  becomes  an  exciting  cause  of  osteo-myelitis  of  so  much 
importance  that  it  ought  not  to  be  overlooked.  It  is  not  too  much 
to  say,  in  this  place,  that  the  want  of  a  wholesome  atmosphere  for 
the  inmates  of  hospitals  to  breathe  constantly  both  day  and  night, 
which  results  from  imperfect  or  deficient  means  of  ventilation,  is. 
one  of  the  most  glaring  evils  which  we  now  meet  with  in  the  man- 
agement of  hospitals. 

It  has  been  thought  by  some  that  the  hospital  air  was  almost  the 
sole  cause  of  osteo-myelitis  among  our  wounded  during  Prof  yayrer 
the  late  war.  The  writer  believes  that  this  opinion,  while  ^  ^ital 
correct  to  a  considerable  extent,  is  by  far  too  exclusive  cause" 
On  this  subject  a  recent  author,  Dr.  J.  Fayrer,  Professor  of  Sur- 
gery in  the  Medical  College  at  Calcutta,  entertains  the  same  belief 
as  the  writer.  He  states  that  for  a  long  time  he  attributed  the 
causation  of  this  disease  to  the  bad  sanitary  condition  of  the  Indian 
hospitals  ;  but  "  I  am  now  persuaded  that  although  unfavorable 
conditions  of  this  character  increase  the  liability,  and  may,  in  some 
instances,  determine  the  occurrence  of  a  disease,  which  under  more 
favorable  circumstances  would  be  absent,  yet  that  these  alone  are 
not  sufficient  to  account  for  a  condition  which  makes  its  appearance 
when  other  cases  are  doing  well,  and  when  other  parts  of  the  same 
wound  are  perfectly  healthy  and  undergoing  vigorous  repair.  It 
is  not  at  all  unusual  to  see  an  amputation  in  which  part  of  the  bone 
has  perished,  whilst  the  soft  parts  of  the  stump  are  healthy,  and 
whilst  other  surgical  cases  in  the  same  ward  are  doing  well,  the 
aspect  of  the  cases,  generally,  in  hospital,  also  being  favorable."  l 

Professor  Van  Buren  has  communicated  to  the  writer  some  ob- 
servations which  relate  to  the  influence  exerted  by  hospital  j^.  Van 
air  in  the  production  of  osteo-myelitis.     He  remarks,  "  In  hMpitaUir 
my  experience  the  chronic  form  of  the  disease  resulting  asacause- 
in  necrosis  of  stump-bones  is  the  rule  after  hospital  amputations, 
and  the  exception  in  private  cases.     After  some  thought,  I  cannot 
recall  a  case  of  the  disease  which  has  occurred  to  me  in  private 
practice."     This  testimony  is  important. 

The  remaining  causes  of  inflammation  of  the  marrow,  that  are 
general  in  their  nature,  can  be  more  conveniently  con-  other  gyg. 
sidered  in  connection  with  the   individual  cases  which  tenuocauses« 
1  Vide  American  Journal  Medical  Sciences,  January,  1866,  p.  251. 
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tend  to  illustrate  their  influence  ;  and,  therefore,  such  a  course 
will,  for  the  most  part,  be  pursued,  so  far  as  they  are  concerned. 
Prominent  among  the  systemic  causes  of  osteo-myelitis  which  be- 
long to  this  category  are  the  scrofulous  and  the  syphilitic  dyscrasia 
and  the  rheumatic  and  gouty  diathesis. 

We  will  now  proceed  to  the  consideration  of  those  causes  of  osteo- 
speciai  myelitis  which  are  local  or  special  in  their  operation,  and 
otte£m°yeii-  act  directly  upon  the  medullary  tissue  at  the  place  of 

disease.  It  may  be  stated  in  a  general  way  concerning 
Mostly  them,  that  they  are,  for  the  most  part,  of  a  traumatic 
traumatic.  nature,  and  result  directly  from  violence,  or  the  applica- 
tion of  force,  in  some  form  or  other,  to  the  bones ;  that  they  are 
Belong  to  found  to  be  operative  in  both  the  civil  and  the  military 
Mdh  military  li^ei  an(i  are  therefore  met  with  in  both  the  civil  and  the 

military  practice  of  our  art,  but  much  less  frequently 
in  the  former  than  in  the  latter.  The  civil  surgeon  will,  however, 
sadly  err,  if  he  thinks  that  a  cognizance  of  the  causes  which  may 
produce  inflammation  of  the  medullary  tissue,  belongs  to  the  do- 
main of  military  surgery  alone ;  and  if  he  acts  consistently  with 
such  a  belief  in  his  practice,  he  will  be  almost  certain  to  overlook 
this  disease  when  it  presents  itself  in  his  patients,  although  the 
symptoms  indicating  its  advent  may  be  strongly  marked,  and  such 
as  he  would  not  fail  to  perceive  the  meaning  of,  if  his  mind  were 
not  preoccupied  with  a  false  theory. 

Proceeding,  then,  with  an  account  of  the  traumatic  causes  of  osteo- 
Contnsed  myelitis,  we  remark,  in  the  first  place,  that  it  may  be  pro- 
bo°nenwaf  duced  by  contused  wounds  of  bone.  This  fact  was  first 
recognized  in  civil  practice,  and  was  first  placed  upon 
record  by  Percival  Pott,  in  some  remarkable  observations  upon 
contusions  of  the  cranium.  It  has  also  been  ascertained  among 
the  wounded  treated  in  our  army  hospitals,  that  contused  wounds 
of  bone  are  very  apt  to  be  followed  by  inflammation  of  the  medul- 
lary tissue  ;  and  the  following  case,  which  occurred  in  the  author's 
practice,  affords  a  strongly  marked  illustration  of  it,  occurring  in  a 
long  bone. 

CASE  VI.  Contusion  of  the  Shaft  of  the  Left  Femur  by  a  Grazing 
Bullet ;  Extravasation  of  Blood  into  the  Marrow  ;  Suppurative  Osteo- 
myelitis; Extensive  Necrosis,  Osteo-porosis,  and  Caries;  Pus  in  the 
Medullary  Canal  and  Hip-joint ;  Death  on  the  Fiftieth  Day ;  reported 
by  Acting  Assistant  Surgeon  Charles  H.  Osborne,  U.  S.  Army. — 
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Sergeant  F.  Waltz,  Co.  D,  8th  Michigan  Vols.,  aged  39,  was  admitted 
to  the  Stanton  U.  S.  Army  General  Hospital  July  4,  1864.  He  had 
been  wounded  in  battle  before  Petersburg,  Va.,  June  30,  by  a  minie 
ball,  which,  entering  the  outer  side  of  the  right  thigh  in  the  upper 
third,  passed  transversely  through  behind  the  bone  ;  then,  entering  the 
left  thigh,  passed  through  it,  grazing  the  femur,  and  lodged  beneath  the 
skin,  from  whence  it  was  extracted  by  a  small  incision.  At  the  time  of 
admission  to  hospital,  both  wounds  were  suppurating  freely,  and  his 
general  condition  was  poor.  Full  diet,  tonics,  and  stimulants  were 
ordered,  with  ice-dressings  to  the  wounds.  His  bowels  being  consti- 
pated, sal.  Rochelle  5  i.  was  administered.  He  complained  of  pains  in  the 
shoulders  and  upper  extremities.  His  bowels  remained  obstinately  con- 
.  stipated,  and  required  occasionally  laxative  medicines  until  August  10, 
when  the  opposite  condition  set  in,  and  he  had  from  three  to  four  pas- 
sages during  the  twenty-four  hours,  attended  with  rigors.  Bismuth  and 
opium  were  added  to  the  treatment.  The  tongue  became  coated,  he 
lost  his  appetite,  and  by  August  14,  all  the  symptoms  commonly  per- 
taining to  typhoid  disease  were  fully  developed.  The  treatment  now 
consisted  in  the  administration  of  nutrients,  stimulants,  small  doses  of 
ol.  terebinth,  in  emulsion,  and  quiniae  sulph.  in  solution.  The  purulent 
discharge  from  the  wound  became  more  profuse  and  thin.  He  com- 
plained of  having  great  pain  in  the  left  thigh.  Necrosed  bone  was  de- 
tected by  examination  with  a  probe.  Opium  was  administered  to  allay 
the  pain,  and  the  diarrhoea  was  partially  checked  by  the  injection  of 
starch  and  opium.  He  gradually  sank  deeper  into  the  typhoid  condi- 
tion, and  died  August  19. 

Autopsy  twenty-four  hours  after  death.  Cadaver  extremely  emaciated  ; 
muscles  of  left  thigh  infiltrated  with  pus ;  femur  extensively  denuded  of 
its  periosteum  ;  necrosis  of  its  shaft  for  two  thirds  its  length  ;  a  new 
bony  deposit  surrounds  the  femur  at  place  of  contusion  ;  the  lower  three 
fourths  of  the  medullary  canal  contain  a  thin  greenish-colored  pus,  which 
empties  itself  where  the  bone  is  denuded ;  the  upper  fourth  contains  old 
clotted  blood.  Pus  to  the  amount  of  f.  5  i.  was  found  within  the  capsule 
of  the  hip-joint. 

The  lungs  and  heart  were  normal ;  liver  slightly  enlarged ;  spleen 
enlarged  and  soft;  kidneys  normal;  Peyer's  glands  presented  the 
"  shaved  chin  "  appearance. 

The  bullet  had  grazed  and  bruised  the  femur  a  short  distance  below 
the  trochanters. 

The  porosity  of  the  diseased  and  necrosed  bone  was  very  much  in- 
creased. It  presented  a  worrn-eaten  or  honey-comb  appearance,  which 
was  the  most  marked  in  situations  where  the  periosteum  had  become 
detached.  There  was  pus  in  the  pores,  medullary  spaces,  or  cancelli  in 
such  localities. 

The  author  published  this  case,  along  with  several  other  examples  of 
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contused  wounds  of  bone,  in  the  "  American  Journal  of  the  Medical 
Sciences,"  for  July,  1865.1 

Comments.  —  In  this  case  of  graze- wound  of  the  femur,  the 
mechanical  injury  was  not  confined  to  the  osseous  tissue  against 
Marrow  in-  which  the  bullet  directly  impinged,  but  the  medullary  tis- 

directlyln-  .    .  i       11  i  ..,,.,  J 

jured.  sue  also  was  injured,  although  the  projectile  did  not  come 

in  contact  with  it ;  for  the  autopsy  disclosed  the  fact  that  a  con- 
siderable quantity  of  blood  had  been  extravasated  into  the  medul- 
lary canal,  at  the  place  of  injury,  some  time  before  death,  and  this 
extravasation  of  blood  does  not  appear  to  have  been  connected 
with  any  event  in  the  clinical  history  of  this  patient,  other  than  the 
contused  wound  of  his  femur.  If  that  bone  had  not  been  injured, 
the  hemorrhage  into  its  marrow  would  not  have  taken  place.  It 
seems,  then,  that,  in  this  case,  the  impulse  of  the  bullet  was  com- 
Lacerafion  municated  to  the  soft  marrow,  through  the  compact  wall 
buxri-TMMis  °f  *ne  b°ne»  an(i  was  sufficiently  powerful,  after  reaching 
the  marrow,  to  lacerate  some  of  its  capillary  blood-vessels, 
and  thus  produce  an  extravasation  of  blood  in  its  parenchyma  or 
substance.  When  a  rifle-ball  strikes  the  compact  tissue  of  a  bone 
in  the  way  it  did  in  this  case,  it  throws  the  osseous  lamellae  lying 
vibrations  beneath  the  place  of  impingement  into  vibrations,  which 
tissue.  are  propagated  through  the  whole  thickness  of  the  bony 
wall  to  the  contents  of  the  medullary  canal.  Now,  the  differ- 
ence, in  respect  to  density,  elasticity,  and  tenacity,  between  the 
osseous  and  the  medullary  tissue  is  very  great.  Hence  it  follows 
vibrations  that  the  vibrations  produced  by  the  stroke  of  a  bullet 
c*i. ry  upon  a  bone,  which  are  rhythmical  in  the  bony  tissue,  are 

not  rhythmical  when  propagated  to  the  medullary  tissue.  They  jar 
against  each  other  in  the  latter,  from  the  disturbance  of  the 
rhythm ;  and  in  this  way  the  discordant  vibrations,  especially  when 
they  are  strong,  are  apt  to  rupture  some  of  the  delicate  capillary 
vessels  with  which  the  marrow  is  copiously  supplied.2  In  this  way, 

1  Vide  p.  30  etc. 

2  On  this  topic  Pirogoff  says,  "  That  which  Neuderfer  has  said  of  the  effects  upon  the 
periostum  of  a  projectile,  I  find  very  characteristic,  and  agreeing  with  my  own  convictions: 
'  An  elastic  bone  struck  by-  a  projectile  is  thrown  into  vibrations  of  a  certain  extent  and 

duration,  like  a  tense  cord  or  spring If  the  bone  vibrates  too  rapidly,  so  that 

the  periosteum  and  other  soft  parts  cannot  follow  these  vibrations  or  movements,  the  mem- 
brane becomes  detached  from  the  bone.'     Whenever  a  bone  injured  by  a  projectile  is  care- 
fully examined,  the  following  changes,  which  I  consider  of  the  utmost  importance,  are 
found  in  the  periosteum  and  medullary  cavity.    1st.  Ecchymosis  of  the  periosteum,  with  or 
without  detachment  of  that  membrane  (to  be  considered  in  another  place,  see  chapter  on 
periottitit);  and  2d.  Every  diaphysis  injured  by  a  projectile  I  have  had  the  opportunity  to 
divide  lengthwise,  with  a  saw,  has  presented  the  same  disseminated  or  confluent  extravasa- 
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then,  an  extensive  ecchymosis  of  the  marrow  appears  to  have  been 
produced  in  the  case  now  under  consideration.     Further-  Ecchymosis 
more,  since  ecchymosis  occasioned  by  violence  is  always  of  marrow- 
characteristic  of  the  form  of  injury  called  contusion,  we  may  with 
propriety  say  that  in  this  case  the  marrow  was  contused;  and, 
since  the  bullet  did  not  come  into  direct  contact  with  the  marrow 
itself,  but  injured  it  through  the  medium  of  the  compact  wall  of  the 
bone,  we  can  go  still  further,  and  say  that  the  contusion  Mediate  con- 
of  the  marrow  was  mediate  in  its  character.    Again,  if  the  marrow, 
vibrations  produced  by  the  stroke  of  the  projectile  had  not  been 
sufficiently  strong,  when   propagated  to  the  medullary  tissue,  to 
lacerate  its  vascular  net-work,  but,  at  the  same  time,  were  suffi- 
ciently strong  to  occasion  at  least  some  functional  disturbance  or 
some  irritation  of  that  tissue,    we  would  say  that   con-  concussion 
cussion  of  the  marrow  had  been  produced.     In  the  opinion  of  m*rrow- 
of  the  writer,  if  the  discordant  vibrations  occasioned  by  force  sud- 
denly applied  to  the  exterior  of  a  bone  are  sufficiently  powerful  to 
ecchymose  the  marrow  by  rupturing  its  capillary  blood-vessels,  it 
is  proper  to  employ  the  term  contusion  to  designate  the   Distlnctio 


between  con- 


character  of  the  injury  inflicted  upon  the  marrow  ;  but  if  tusJo^aa 
the  discordant  vibrations  are  not  sufficiently  powerful  to  concussion> 
produce  ecchymosis  of  the  medullary  tissue,  while,  at  the  same 
time,  they  are  strong  enough  to  throw  it  into  a.n  irritable  condition, 
a  condition  wherein  it  is  prone  to  become  inflamed,  it  is  better  to 
use  the  term  concussion  to  represent  the  nature  of  the  injury  sus- 
tained by  the  marrow.  While  reflecting  upon  this  topic,  it  should 
not  be  forgotten  that  the  medullary  tissue,  especially  in  the  dia- 
physis  of  the  long  bones,  is  very  much  exposed  to  injuries  in  the 
nature  of  concussion  and  contusion,  on  account  of  a  peculiarity  in 
its  anatomical  structure,  which  was  mentioned  while  we  were 
speaking  of  its  physiological  anatomy,  namely,  the  small  amount 
of  connective  tissue  with  which  it  is  supplied.  It  has  no  strong 
fibrous  frame-work  to  protect  it  against  the  incursions  of  violence. 
The  writer  has  seen  several  additional  cases  wherein  the  The  writer's 
marrow  was  ecchymosed  in  a  long  bone,  one  of  which,  in  eccny- 

!  T  -,  i  i  /,     ,  .  mosis  of  the 

also  produced  by  a  contused  wound  ot  the  osseous  tissue,  marrow, 
he  published,  not  long  since,  in  an  essay  on  that  kind  of  injury.1 
The  fibula  was  the  bone  involved.2 

tions  [of  blood]  in  the  medullary  tissue.  When  the  diaphysis  is  comminuted,  the  medullary 
tissue  is  also  crushed  and  lacerated,  ecch)'mosed,  or  disorganized,  by  the  fragments  driven 
into  the  osseous  canal."  —  Pirogoff's  Outlines  of  General  Military  Surgery.  Leipsic,  1864. 

1  Vide  American  Journal  Medical  Sciences,  July,  1865,  p.  23  et  seq. 

2  Dr.  Allen  has  reported  three  cases  of  suppurative  osteo-myelitis  following  "  graze 
wounds"  of  the  long  bones  (humerus  in  one  and  femur  in  two  instances), in  which  the 
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Another  feature  of  this  case,  which  deserves  a  passing  comment 

Necrosis  oc-  m  tn's  place>  is  tne  ^act  tnat  tne  necrosis  of  the  femur 
curred  late,  jj^  no^  occur  ^\\\  a  very  late  period  in  the  clinical  his- 
tory of  the  patient.  The  osseous  tissue  had  undergone  some 
striking  and  important  changes  in  its  structure  and  appearance  be- 
fore that  event  took  place.  The  dense,  compact  structure  of  the 
bone  had  become  changed  into  a  very  loose  and  spongy  formation, 
osteoporosis  having  a  worm-eaten  and  honey-combed  appearance, 
wore*™"  through  which  the  purulent  matter  readily  found  its 
necrosis.  way  from  ^he  medullary  cavity  to  the  exterior  of  the 
bone.  Now  the  greatly  increased  porosity  of  the  bone  (osteo- 
porosis) and  the  carious  condition  which  were  here  found,  had 
From  degen-  been  directly  produced  by  an  inflammation  of  the  osseous 
titu!™  tissue  itself  (ostitis).  We  entertain  this  belief  because 
we  are  not  acquainted  with  any  other  agency  by  which  this  form 
of  osteo-porosis  can  be  produced.  Furthermore,  it  appears  prob- 
inflamma-  able  that  the  inflammatory  process  which  attacked  the 
thTiua^ow?  marrow  soon  after  its  contusion,  spread  from  it  to  the 
osseous  tissue,  and  continued  to  develop  itself  there  until  the 
supply  of  blood  was  cut  off  from  the  bone  by  the  destruction  of 
the  marrow  on  the  one  side,  and  the  detachment  of  periosteum  on 
the  other,  when  this  tissue  immediately  perished.  We  say  that 
the  inflammatorv  process  in  this  case  originated  in  the  marrow,  and 
spread  from  it  to  the  contiguous  bone,  because  it  was  much  further 
advanced  in  its  career  of  destruction  in  the  former  than  in  the  latter, 
at  least  so  far  as  their  histological  elements  are  concerned.  The 
texture  of  the  former  was  almost  entirely  destroyed  by  the  in- 
flammatory process,  while  that  of  the  latter  was  but  partially  so. 
At  the  moment  when  the  necrosis  occurred,  the  lower  three  fourths 
of  the  medullary  canal  were  filled  with  a  purulent  fluid,  the  prod- 
uct of  the  destruction  of  the  marrow  by  inflammation  ;  but,  at  the 
same  time,  the  surrounding  osseous  tissue  had  only  acquired  a 
highly  porous  condition  through  the  same  agency. 

With  respect  to  the  symptoms,  it  is  worthy  of  remark  that  the 
patient  complained  of  having  great  pain  in  his  diseased 
thigh.     It  is  also  worthy  of  remark  that  he  did  not  die  of 
pysemiadid    pyaemia,  although  the  osteo-myelitis  was  very  acute  in 
not  occur.      character ;  that,  during  life,  he  did  not  exhibit  the  pecul- 
iar group  of  symptoms  which  characterizes  pyaemia,  and  that,  after 
death,  visceral  abscesses  were  not  found  at  the  autopsy. 

medullary  tissue  appears  to  have  been  injured  in  the  wav  of  concussion  only;  at  least,  no 
mention  is  made  of  ecchynwsis  of  the  marrow  as  one  of  the  morbid  conditions  revealed  by 
the  autopsy.  —  American  Journal  Medical  Sciences,  January,  1865,  pp.  44—47. 
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It  also  should  not  be  forgotten  that  the  disease  invaded  the  hip- 
joint,  and  produced  pyarihrosis  there. 

The  following  case  presents  an  example  of  acute  osteo-myelitis 
of  the  thigh,  produced  by  a  severe  blow,  in  civil  life.     It  Acasefrom 
occurred  in  the  practice  of  M.  Chassaignac,  and  the  fol-  ge7vedfbyb 
lowing  account  of  it  has  been  translated  from  his  book.   Cha8Saisnao- 

CASE  VII.  Suppurative  Osteo-myelitis  (acute)  of  Right  Femur,  fol- 
lowing a  Severe  Blow  ;  Purulent  Infection  ;  Death  ;  Autopsy  ;  Metastatic 
Abscess  behind  Sternum ;  Spontaneous  Perforation  of  the  Wall  of  the 
Femur  ;  Medullary  Canal  enlarged  ;  Deposit  of  New  Osseous  Tissue  on  the 
Exterior  of  the  Femur,  etc.  —  Eugene  Larnier,  aged  32,  a  jobbing  mer- 
chant, was  admitted  to  the  Lariboisiere  Hospital,  November  29,  1855. 

About  six  weeks  before  his  admission  to  hospital,  this  patient  received 
a  violent  blow  upon  his  right  thigh,  near  the  junction  of  its  illustrative 
inferior  and  middle  thirds.  A  pretty  considerable  extravasa-  case> 
tion  took  place  in  that  region.  The  patient,  not  suspecting  the  gravity 
of  the  injury,  neglected  to  take  care  of  himself.  His  occupation  com- 
pelled him  to  make  long  excursions  ;  he  walked  much.  At  the  end  of 
three  weeks,  an  inflammatory  trouble  became  manifest  in  the  diseased 
limb.  It  was  probably  more  painful  than  the  patient  acknowledged. 
Then  he  took  to  his  bed.  He  did  not  remain  there  long,  however,  on 
account  of  the  irksomeness  of  inaction.  He  resumed  his  habits  of  walk- 
ing, but  with  more  caution.  Then  he  took  to  his  bed  anew. 

Fifteen  days  were  passed  in  these  alternations  of  repose  and  exercise. 
Then  the  patient,  being  restless,  presented  himself  for  surgical  advice, 
and  decided  to  enter  the  hospital  November  29,  1855. 

November  30.  —  On  examining  him,  the  following  condition  of  things 
was  ascertained :  considerable  swelling  of  the  thigh  which  terminates 
abruptly,  near  the  level  of  its  inferior  third ;  pain  rather  acute,  and 
fluctuation  resulting  from  the  effusion.  Diagnosis,  periostitis,  consecu- 
tive, probably,  to  the  inflammatory  irritation  of  the  place  of  sanguineous 
effusion. 

December  1.  —  Double  drainage.  The  liquid  which  flows  away  is  a 
mixture  of  blood  and  pus.  Some  hours  later,  however,  it  became  en- 
tirely purulent. 

December  2.  —  Evacuation  of  a  considerable  quantity  of  pus  by  the 
perforated  tubes. 

December  4.  —  Suppuration  more  abundant,  and  coming  from  the 
deeper  parts  of  the  limb,  far  beneath  the  aponeurosis.  The  articulation 
of  the  knee  is  enormous  in  size,  and  distended  by  the  pus  which  exists 
in  its  interior. 

December  5.  —  The  disease  has  made  fresh  progress ;  the  thigh  is 
more  tense;  prescribed  twelve  wet  cups  upon  the  knee,  and  large 
poultices  upon  the  whole  limb. 
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December  6.  —  Condition  the  same  ;  poultices. 

December  7.  —  Slight  improvement ;  the  place  of  suppuration  empties 
itself  well.  Douches  and  fomentations,  which  procure  great  relief  for 
the  patient.  Immobility  of  the  limb. 

December  8.  —  There  is  oedema,  gas,  and  purulent  diffusion  in  the 
thigh  ;  but  his  condition  is  not  worse  than  on  the  preceding  days  ;  the 
swelling  of  the  knee-joint  is  not  increased.  It  is  supposed  that  the 
articular  capsule  being  ruptured,  the  liquid  which  it  contains  is  being 
infiltrated  into  the  spaces  between  the  muscles.  When  simple  pressure 
is  made  upon  the  soft  parts,  the  pain  is  not  acute ;  but  when  the  limb  is 
grasped  with  the  whole  hand  or  with  both  hands  in  order  to  ascertain 
the  condition  of  the  deep  parts,  the  patient  raises  a  cry.  Although  the 
course  of  the  disease  has  not  been  clearly  that  of  osteo-myelitis,  still  its 
presence  cannot  now  be  doubted.  Three  large  incisions  were  made  in 
the  outer  part  of  the  thigh  ;  by  means  of  these  incisions,  the  pus  situated 
in  the  neighborhood  of  the  bone  was  evacuated ;  it  was  ascertained 
that  the  latter  was  not  despoiled  of  its  periosteum. 

December  9.  —  A  new  incision  at  the  inner  part  of  the  thigh.  Com- 
munication was  established  by  means  of  drainage  tubes  between  this 
opening  and  that  which  had  been  made  the  day  before.  Amputation 
was  proposed  to  the  patient,  but  he  rejected  it  with  emphasis. 

December  11.  —  A  new  incision  at  the  inner  part  of  the  leg  below  the 
articulation  of  the  knee.  Issue  of  pus  coming  from  the  joint  Fever ; 
erysipelas  of  the  thigh. 

December  12. —  Condition  the  same;  the  erysipelas  has  not  pro- 
gressed ;  knee  very  tense  ;  the  deep  parts  of  the  limb  appear  to  be  full 
of  pus.  Diarrhoea. 

December  15.  —  The  suppuration  seems  to  diminish  ;  but  the  diarrhoea 
does  not  stop,  and  hiccough  has  supervened.  Fomentations,  diascor- 
dium,  and  aconite. 

December  16.  —  Extreme  feebleness  ;  considerable  alteration  of  the 
features  ;  continuation  of  hiccough. 

December  18.  —  The  patient  appears  to  be  worn  out  by  the  profuse- 
ness  of  the  suppuration ;  face  livid ;  the  diarrhoea  and  the  hiccough 
persistent. 

December  19.  —  Died  at  two  o'clock  in  the  morning. 

Autopsy.  —  Liver,  spleen,  and  lungs  perfectly  healthy  ;  large  clots  in 

the  cavities  of  the  heart.  The  head  was  not  examined.  M etas- 
Autopsy.  ,    i .    ,   , 

tatic  abscess  behind  the  sternum. 

Both  the  tibio-femoral  and  coxo-femoral  articulations  contain  pus, 
especially  the  first. 

Considerable  thickening  of  the  right  femur  in  the  inferior  third  ;  the 
thickened  strata  of  osseous  tissue  are  newly  formed.  The  periosteum 
is  loosened  only  in  a  very  limited  space,  at  which  a  perforation  is  estab- 
lished leading  from  the  interior  of  the  medullary  canal  to  the  exterior 
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of  the  bone.  The  inferior  half  of  the  medullary  canal  is  considerably 
enlarged  and  full  of  pus  in  a  semi-concrete  or  semi-liquid  state.  The 
portion  of  the  canal  which  is  occupied  by  the  pus  is  separated  from  the 
superior  half  by  a  complete  osseous  obturation  of  the  medullary  canal. 
A  membrane  that  is  thickened  and  injected  envelops  the  purulent  col- 
lection, wherein  the  microscope  discovers  nothing  besides  pus  globules, 
fibrine,  and  fat.1 

Comments.  —  After  what  has  been  said  in  our  remarks  upon  the 
preceding  case,  concerning  concussion  and  contusion  of 

Comments. 

the  marrow,  it  does  not  seem  to  be  necessary  to  make  any 
comments  here  upon  the  influence  which  they  doubtless  had  in  the 
production  of  osteo-myelitis  in  this  case.     We  will  therefore  pro- 
ceed to  consider  briefly  the  other  points  of  interest  which  it  pre- 
sents. 

Firstly,  the  patient  received  a  severe  blow  upon  his  thigh  which 
was  followed  by  considerable  extravasation,  and,  neglect-  SuppuratlTe 
ing  to  take  care  of  himself,  was  attacked  with  suppurative  aVfrom^iow 
inflammation  of  the  medullary  tissue.  It  is  probable  that  on  thlgh< 
if  either  he  or  his  attendants  had  recognized  the  possibility  of  the 
supervention  of  so  grave  a  disorder  upon  this  kind  of  injury  of  the 
thigh,  and  had  endeavored  to  prevent  it  by  appropriate  treatment, 
such  as  absolute  quietude,  the  local  abstraction  of  blood  by  cups 
or  leeches,  the  application  of  discutient  lotions,  and  the  internal 
administration  of  iodide  of  potassium,  he  would  have  entirely  es- 
caped from  having  the  disorder  in  a  suppurative  form  ;  and  this 
conclusion  is  rendered  still  more  probable  by  the  fact  that  in  the 
early  part  of  his  sickness  he  was  always  benefited  for  keeping  his 
bed  for  even  a  little  time,  and  by  the  other  fact  that  notwithstand- 
ing the  small  amount  of  care  he  took  of  himself,  a  period  of  about 
six  weeks  elapsed  before  he  was  compelled  to  enter  the  hospital. 
Viewed  in  the  light  which  is  thrown  upon  them  by  this  Contugjon8 
case,  contusions  of  the  thigh  do  not  appear  to  be  injuries  ofthish- 
which  are  unworthy  of  the  surgeon's  attention  and  solicitude.  By 
attending  to  them  promptly  in  the  outset,  a  life  may  not  unfre- 
quently  be  saved.  By  failing  to  recognize  their  importance  until 
suppurative  osteo-myelitis  has  supervened,  a  life  may  not  unfre- 
quently  be  sacrificed  which  otherwise  might  have  been  saved. 

In  the  next  place,  it  was  found  at  the  autopsy  that  Nature  had 
made  strenuous  efforts  to  limit  the  mischief  occasioned  by  Nature's 
the  suppuration  of  the  marrow.     She  had  plugged  up  the  limTtatfon. 

1  Vide  Trails  Pratique  de  la  Suppuration,  etc.,  par  E.  Chassaignac,  tome  i.  pp.  484,  485. 
Paris,  1859. 
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medullary  tube  with  a  stopper  of  new  bone,  and  she  had  also  per- 
Spontaneous  forated  the  wall  of  the  diseased  part  of  the  femur  for  the 
trephmmg.  pUrpOse  of  allowing  the  imprisoned  purulent  matter  to 
escape. 

With  regard  to  the  treatment  which  might  have  saved  this 
man's  life,  after  the  marrow  had  suppurated,  and  before  pyarthrosis 
had  occurred,  it  is  possible  that,  if  the  indication  afforded  by  Nature 
in  perforating  the  bone  had  been  promptly  followed  by  trephining 
it,  and  removing  all  the  diseased  tissue  from  its  interior,  the  patient 
might  have  recovered. 

Amputation  of  the  thigh  in  its  upper  part  was,  however,  the  sur- 
gical expedient  which  was  clearly  demanded,  and  probably  would 
have  proved  successful  if  seasonably  performed,  since  the  disease 
of  the  medullary  tissue  does  not  appear  to  have  extended  above  the 
place  of  occlusion  in  the  middle  of  the  femur. 

After  suppuration  of  the  hip-joint  occurred,  it  is  not  probable 
that  any  of  the  resources  of  the  surgical  art  would  have  availed  to 
save  this  patient. 

The  next  case  is  believed  to  have  been  an  example  of  chronic 

case  from      osteo-myelitis  of  the  cranium,  produced  by  contusion,  but 

not  accompanied  by  any  original  solution  in  the  continuity 

of  the  scalp.     It  was  reported  by  that  sagacious  surgeon  and  acute 

observer,  Percival  Pott. 

CASE  VIII.  Chronic  Osteo-myelitis  of  the  Eight  Parietal  Bone,  pro- 
duced by  Contusion  ;  Extensive  Exfoliation  of  that  Bone  ;  Recovery.  — 
In  the  middle  of  September,  1763,  a  woman,  about  60  years  old,  fell 
Contusion  of  down  stairs  backwards.  She  was  stunned  with  the  blow  which 
cranium.  ner  nea(j  received  from  one  of  the  steps,  and  lay  senseless 
some  time. 

There  was  neither  wound  nor  considerable  bruise  ;  she  was  let  blood, 
and  kept  quiet  for  some  days  ;  at  the  end  of  which,  finding 

Symptoms.  J 

no  inconvenience,  either  general  or  particular,  she  ceased  to 

regard  it. 

On  the  18th  of  December,  she  was  taken  into  the  hospital  for  a  swell- 
ing  on  the  right  side  of  her  head,  nearly  of  the  size  of  a  split 
Seville  orange.  This  tumor,  she  said,  had  been  preceded  by 

a  severe  headache  without  fever ;  but  as  she  then  did  not  believe  that 

her  fall  had  any  share  in  the  production  of  her  present  complaint,  she 

said  nothing  about  it. 

Her  head  having  been  shaved,  the  tumor  appeared  full  of  fluid.  I 
divided  the  scalp,  and  let  out  a  quantity  of  greasy,  offensive 
matter.  Upon  further  examination,  the  bone  was  found  to  be 
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bare  and  carious.  I  removed  such  a  portion  of  the  scalp  as  brought  the 
whole  into  view.  The  natural  texture  of  the  bone  was  de-  Condltlon  ot 
stroyed,  and  in  it  were  several  holes,  through  which  a  probe  bone- 
might  easily  be  passed,  and  from  which  matter  was  discharged  in  such 
manner,  and  with  such  motion,  as  plainly  proved  that  it  came  from 
within  the  skull. 

She  remained  in  the  hospital  until  the  middle  of  March,  during  which 
time  no  alteration  appeared  in  any  part  of  the  bare  bone. 

The  affairs  of  her  family  now  required  her  to  be  at  home.  She  was 
in  perfect  good  health ;  was  discharged  from  the  hospital ;  and,  as  she 
lived  very  near  to  me,  one  of  my  young  gentlemen  undertook  to  take 
care  of  her.  On  the  28th  of  March,  1764,  a  small  part  of  the  Part  of  pa- 

rietal  boue 

bare  bone  came  away,  and  left  the  dura  mater  covered  by  a  exfoliated. 
healthy  incarnation  ;  and  on  the  12th  of  April  following,  the  whole  re- 
mainder, being  about  a  third  part  of  the  parietal  bone,  did  the  same. 
From  first  to  last  she  had  no  kind  of  uneasiness,  and  the  sore  healed 
without  any  trouble.1 

Comments.  —  This  case  has  been  introduced  here  because,  in  the 
first  place,  it  occurred  in  civil  practice,  and,  in  the  second  place,  it 
was  reported  by  one  of  the  most  remarkable  of  all  the  clinical  ob- 
servers who  have  ever  lived.  A  spontaneous  perforation  of  the 
cranium  occurred,  which  undoubtedly  saved  the  patient  from  much 
distress  and  danger.  The  puffy  tumor  of  the  scalp  was  Puffy  tumor 
considerably  exaggerated  by  the  presence  of  pus  which  ofscalP- 
had  come  into  it  through  the  perforation  of  the  cranium.  The 
narrative  of  the  whole  case  is  very  clear,  and  we  shall  therefore 
submit  it  without  further  comment. 

The  following  case,  related  by  Assistant  Surgeon  H.  Allen,  U. 
S.  Army,  is  very  interesting,  and  seems  to  afford  an  ex-  AcaaebyDr. 
ample  of  inflammation  of  the  diploe  produced  by  con-   Allen' 
tusion  of  the  cranium,  from  a  gunshot,  a  kind  of  wound  which  was 

'  o  ' 

not  unfrequently  met  with  during  the  war. 

CASE  IX.  Contused  Wound  of  the  Frontal  Bone,  occasioned  by  a  Gun- 
shot; Death  on  the  Nineteenth  Day;  Autopsy;  the  Diploe  had  a  dark  Yellow- 
ish-gray Color  at  the  Place  of  Contusion;  Abscess  of  the  Brain  beneath  the 
Place  of  Contusion.  —  Ethan  A.  Crane,  musician,  Co.  K,  44th  New  York, 
was  admitted  to  Carver  Hospital  for  a  gunshot  glance  wound  Gunshot 

•    i        •  i        n        n          .      i        .  -IT          111       contusion  of 

over  right  side  ot  os  trontis,  having  been  wounded  at  the  battle  cranium, 
of  Cold  Harbor,  June  3.     It  appeared  to  be  a  flesh  wound ;  the  bone  was 
barely  bruised.     He  did  very  well  until  June  20,  when,  to  the  surprise 
of  his  medical  attendant,  severe  cephalic  symptoms  came  on.     He  be- 
1  Vide  Pott's  Chirurgical  Works,  vol.  i.  p.  125  et  seq.    London,  1779. 
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came  comatose  within  eight  hours,  and  died  on  the  second  day  after 
Death  by  the  appearance  of  the  first  untoward  symptom.  The  autopsy 
sceas^nd  revealed  a  large  abscess  in  the  anterior  lobe  of  the  right  side 
ningitis.  Q£  tne  cerebrunij  wjtn  meningitis.  When  the  calvarium  was 
examined,  the  external  table  was  found  to  be  perfectly  healthy,  while 
the  internal  presented  a  very  faint  attempt  at  the  formation  of  the  cir- 
cumscribed area.  The  thickness  of  the  skull  was  not  impaired.  When 
the  affected  spot  was  sawn  through  from  above  downwards, 


loe.  the  diploe  was  found  to  be  of  a  dark  yellowish-gray  color,  hav- 

ing precisely  the  same  appearances  which  are  seen  under  somewhat 
Dr.  Alien's  similar  circumstances  at  the  heads  of  long  bones.  Dr.  Allen 
remarks.  remarks  that  it  may  be  said  that  this  discoloration  was  due  to 
local  death,  since  it  was  found  only  at  the  spot  where  necrosis  would  in 
all  probability  have  been  discovered.  But  necrosis  could  scarcely  have 
shown  itself  in  so  short  a  time,  the  patient  dying  on  the  nineteenth  day 
after  the  reception  of  the  injury;  and  from  the  condition  of  the  diploe,  it 
had  evidently  been  discolored  for  some  days.1 

Comments.  —  It  may  also  be  remarked  that  the  alteration  of  the 
color  of  the  diploe,  described  above,  was,  in  all  probability,  not  pro- 
duced by  necrosis,  because  the  external  table  of  the  skull  was 
found  to  be  perfectly  healthy  at  the  post-mortem  examination.  Of 
course,  the  "  puffy  tumor  "  of  Pott  had  not  yet  appeared.  There 
is  but  little  doubt  in  the  mind  of  the  author  that  the  dark  yellowish- 
gray  color  which  the  medullary  tissue  of  the  cranium  was  found  to 
possess  at  the  place  of  contusion,  in  this  case,  was  due  to  the  pres- 
ence of  pus  corpuscles  ;  for  what  cause  other  than  suppurative  in- 
flammation could,  under  the  circumstances,  have  produced  this 
peculiar  discoloration  ?  Gangrene  appears  to  be  out  of  the  ques- 
tion. It  also  should  not  be  forgotten,  while  reflecting  upon  this 
case,  that  death  was  occasioned  by  abscess  of  the  brain  with  menin- 
gitis, and  that  the  patient  was  stricken  down  by  that  instrumen- 
tality before  the  inflammation  of  the  diploe  had  had  sufficient  time 
to  produce,  in  full,  its  destructive  effects  upon  the  surrounding 
osseous  tissue.  The  necrosis  of  the  inner  table  of  the  skull  was 
just  commencing  at  the  time  of  the  patient's  death.  In  a  few  days 
more  it  is  not  improbable  that  necrosis  of  the  external  table  of  the 
skull  would  also  have  taken  place,  and  then  the  puffy  tumor  of  the 
scalp  at  the  place  of  necrosis  would  not  have  been  slow  to  appear. 
As  it  was,  the  suppurative  inflammation  of  the  diploe,  produced 
originally  by  the  contusion,  seemed  about  to  begin  its  attack  upon 
the  integrity  of  the  neighboring  osseous  tissue. 

1  Vide  American  Journal  Medical  Science*,  January,  1865,  p.  48. 
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In  the  second  place,  osteo-myelitis  is  not  unfrequently  produced 
in  the  long  bones  by  compound  fracture  of  those  bones.    Gunshot 
Two  examples,  both  of  which  occurred  in  military  prac-  causer M 
tice,  and  were  occasioned   by  gunshot  fracture  of  the  us.  °mye 
femur,  have  already  been  related  in  this  essay.1 

The  next  case  is  an  example  of  suppurative  osteo-myelitis  pro- 
duced by  gunshot  fracture  of  the  thigh,  and  occurred  in  civil  life. 

1  CASE  X.     Fracture  of  the  Femur,  occasioned  by  Firearms  ;  he  did  well 
for  more  than  Two  Months  ;  Pyaemia  finally  supervened,  of  which  he  died 
on  the  Ninety-ninth  Day ;    Autopsy ;    Osteo-myelitis  of  Femur  and    Os 
Innominatum  ;    Pyarthrosis  of  Hip  ;  Secondary  Abscesses  in  both  Lungs 
and  Sero-purulent  Effusion  in  both  Pleural  Cavities ;  reported  by  Dr. 
Edward  Farrell,  House  Surgeon  at  Bellevue  Hospital.  —  David  Suffern, 
aged  46,  was  admitted  to  Bellevue  Hospital,  September  28,    Case  treated 
1865.     A  charge  of  slugs  had  been  fired  into  his  thigh  on  Hospital. 
the  previous  night.     The  soft  parts  were  wounded  in  different  places, 
and  the  femur  was  broken  about  its  middle.     The  upper  fragment  had 
pierced  the  muscles,  and  its  sharp  end  was  felt  immediately  beneath  the 
integument.     The  fracture  was  reduced,  and  Buck's  apparatus  imme- 
diately applied  ;  amount  of  extension  twelve  pounds.     He  was  kept  in 
the  apparatus  eight  weeks,  and  at  the  end  of  that  time  it  was  found  that 
union  had  not  taken  place.     His  general  health  was  good.     The  dis- 
charge from  the  wound  was  healthy,  but  not  profuse.     On  examination 
at  this  time,  a  loose  piece  of  dead  bone  was  discovered  lying  at  the 
bottom  of  the  wound.     It  was  extracted  by  a  surgical  opera-  Dead  bone 
tion.   The  limb  was  then  placed  betweed  sand-bags,  and  about  removed, 
four  pounds  of  extension  applied  to  keep  it  steady.     He  continued  to 
do  well  for  a  time.     Then  the  granulations  in  the  wound  became  pale, 
although  the  discharge  of  purulent  matter  continued  healthy.     His  gen- 
eral health  also  began  to  fail,  his  appetite  diminished,  and  he  complained 
of  feeling  weak.     About  twenty  days  after  the  necrosed  bone  was  re- 
moved, the  patient  had  a  severe  chill,  and  from  that  time  he  Severe  chill 
gradually  sank.     He  had  irregular  chills,  followed  by  sweat-  and  death- 
ings,  every  day.    His  skin  became  yellow  ;  he  also  got  diarrhoea,  and,  in 
a  short  time,  sank  into  a  typhoid  condition.     He  died  January  4,  1866. 
Autopsy   ten   hours   after   death.2     Each   pleural  cavity  contained  a 
quantity  of  sero-purulent  effusion,  and  each  lung  a  number  of 
abscesses.     The  hip-joint  was  filled  with  pus,  and  there  were 
abscesses  in  the  soft  parts  around  it.    The  ends  of  the  broken  bone  over- 
lapped each  other  about  an  inch  at  the  place  of  fracture.     They  did  not 
lie  in  apposition,  but  were  connected  together  by  a  bridge  of  Bones  im 
new  bone,  two  and  one  fourth  inches  in  width,  two  and  three   united. 
l  Vide  Cases  III.  and  IV.          2  The  account  of  the  autopsy  was  written  by  the  author. 
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fourths  inches  in  length,  and  about  three  fourths  of  an  inch  through  in 
its  thickest  part.  The  broken  end  of  the  inferior  moiety  was  rounded 
off  somewhat  irregularly.  A  considerable  quantity  of  new  osseous  tissue 
had  been  deposited  upon  the  exterior  of  this  moiety,  especially  at  its  up- 
per part.1  This  new  osseous  formation  had  a  reddish  color  and  a  porous 
structure.  The  medullary  canal  at  the  fractured  end  of  this  moiety  was 
closed  by  a  new  osseous  growth  having  a  reddish  hue  and  a  very  spongy 
structure.  On  splitting  the  bone  lengthwise  with  a  saw,  a  small  frag- 


ent  iu    ment  of  the  old  bone  was  found  lying  in  the  medullary  canal, 
one  and  one  half  inches  from  the  end,  where  it  had  been  thrust 


by  the  projectile.  There  was  also  a  triangularly  shaped  hole  through 
the  compact  wall  of  the  bone  one  inch  from  its  fractured  end.2  The 
medullary  tissue  had  a  red  color  and  a  firm  consistence.  It  had  become 
carnified  by  the  inflammatory  process.  This  tough,  red,  inflamed  mar- 
row, when  examined  with  the  microscope,  was  found  to  consist  of  a  mul- 
titude of  highly  granular  marrow  cells,  which  looked  very  much  like 
pus-corpuscles,  with  some  fat  vesicles  and  spindle-shaped  fibre  cells. 
Capillary  blood-vessels  were  also  seen  here  and  there,  together  with 
some  free  oil. 

At  about  the  junction  of  the  shaft  with  the  inferior  epiphysis,  a  light, 
Commencin  buff-colored  spot  or  island,  having  an  irregular  shape,  was 
slough.  found  on  the  surface  of  the  section.  It  was  a  commencing 
slough.  Some  of  the  cancelli  in  the  midst  of  this  island  were  very  large, 
and  contained  a  very  tough  yellowish-white  substance,  looking  not  un- 
like fibrine.  Examined  with  the  microscope,  this  sloughing  marrow  was 
found  to  consist  of  a  large  proportion  of  granular  matter,  a  good  deal  of 
free  oil,  a  few  fibres  of  connective  tissue,  and  long  spindle-shaped  fibre 
cells.  No  blood-vessels  and  no  fat  vesicles  were  found  in  it  after  a 
thorough  examination.  Some  intensely  granular  marrow-cells  were  met 
with  in  the  margin  of  the  slough,  where  it  bordered  upon  the  red  mar- 
row. The  granular  cells  and  the  fibres  of  the  connective  tissue  did  not 
become  visible  in  the  slough  until  the  pieces  under  examination  were 
treated  with  acetic  acid. 

The  fractured  end  of  the  superior  moiety  was  very  irregular  in  shape. 
The  medullary  canal  was  but  partially  occluded.  There  was  a  con- 
siderable quantity  of  red,  porous,  new  bone  (periostosis)  deposited  upon 
the  exterior  of  this  fragment  in  the  neighborhood  of  its  fractured  end. 
The  periosteum  covering  the  bone  was  generally  redder  than  natural, 
thickened  and  loosened,  but  not  completely  detached.  The  circumferen- 
tial laminae  underneath  it  were  somewhat  redder  than  natural,  present- 
ing a  rosy  hue  with  minute  points  of  injection  ;  and  the  longitudinal 
grooves  were  considerably  deepened  and  widened.  After  splitting  this 
PUS  in  med-  moiety  lengthwise  with  a  saw,  and  cleaning  off  the  bone  dust, 
cav"y.  its  medullary  cavity  was  seen  to  be  the  seat  of  an  extensive 
suppuration.8  Not  only  did  the  medullary  tube  contain  a  large  quantity 
l  Vide  Plate  I.  2  Vide  Plate  I.  *  Vide  Plate  II. 
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of  purulent  matter,  but  the  suppuration  had  also  invaded  the  cancellous 
tissue  of  the  head  of  the  bone,  and  pus-corpuscles  were  found  in  the 
cancelli,  which  are  situated  directly  beneath  the  articular  lamellae.  The 
medullary  tube  also  contained  some  brownish-colored  tissue  having  a 
very  tough  consistence,  which  was  found,  on  examining  it  with  the  mi- 
croscope, to  consist  of  granular  marrow  cells,  fat  vesicles,  connective 
tissue  more  abundant  in  quantity  than  usual,  capillary  blood-vessels,  and 
free  oil.  The  abscesses  contained  pus-corpuscles,  granular  matter,  and 
free  oil,  but  no  fat  vesicles.  The  cancelli  of  the  head  of  the  bone,  i.  e., 
the  light-colored  ones,  contained  pus-corpuscles,  granular  matter,  and 
free  oil.  This  obtained  also  with  the  pale-colored  cancelli  bordering 
upon  the  articular  lamellae.  The  synovial  fringes  of  the  hip-joint  were 
redder  than  natural.  The  cartilage  of  incrustation  was  not  Cartuage  of 
eroded,  and  did  not,  as  a  whole,  exhibit  any  alteration  in  incrustation. 
color  visible  to  the  eye,  although  the  joint  had  been  filled  with  pus.  At 
several  points,  however,  it  was  perforated  by  little  red-colored  holes, 
about  one  tenth  of  an  inch  in  diameter,  having  sharply  defined  margins, 
and  looking  as  if  they  might  have  been  made  with  a  punch.  The  can- 
celli beneath  them  were  suppurating.  The  cartilage-corpuscles  belong- 
ing to  the  cartillage  of  incrustation  were  intensely  granular  and  cloudy, 
so  much  so  as  to  conceal  their  nuclei  to  very  great  extent. 

The  cartilage  lining  the  acetabulum  was  diseased,  and  the  cancelli 
beneath  it  were  suppurating  (osteo-myelitis  of  os  innominatum), 

Comments.  —  The  medullary  tissue  of  the  upper  fragment  of 
this  broken  femur  presented  a  very  strong  contrast  in  contrast  t>«- 
appearance,  when  compared  with  the  lower  fragment,  andfiower*' 
In  the  former  the  inflammatory  process  had  advanced  fra«ment- 
much  further  in  its  career  of  destruction  than  it  had  done  in  the 
latter.  The  marrow  was  suppurating  in  the  upper  fragment,  while 
it  was  only  hepatized  in  the  lower  one.  The  cancelli  of  the  head 
of  the  bone  contained  pus,  while  those  of  the  condyles  did  not ; 
and  the  hip-joint  was  suppurating,  while  the  knee-joint  was  sound. 
This  group  of  facts  seems  to  indicate  pretty  clearly  that,  in  this 
case,  the  osteo-myelitis  had  a  much  stronger  tendency  to  spread 
towards  the  trunk  than  in  an  opposite  direction. 

Again,  the  microscopical  examination  assured  us,  that,  in  the  head 
of  the  bone,  many  of  the  cancelli  which  lie  next  to  the  articular 
lamella,  contained  pus,  and  must  therefore  be  considered  as  foci  of 
suppuration.  It  should  also  be  remembered  that  the  cancelli  are 
not  shut  sacks,  but  that  they  communicate  freely  with  each  other. 
Furthermore,  the  cartilage  of  incrustation  was  pierced  Perforatlon 
with  several  small  reddish  holes,  which  looked  as  if  they 
might  have  been  made  with  a  punch.  The  cancelli  be-  tton* 

21 
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neath  them  were  suppurating.  It  is  not  improbable  that  the  in- 
flammatory process  which  produced  the  pus  in  the  cancelli,  also 
perforated  the  cartilage  by  ulceration,  and  that,  in  this  way,  puru- 
lent matter  escaped  into  the  hip-joint,  and  kindled  a  suppurative 
inflammation  there. 

One  feature  in  the  clinical  history  of  this  case  is  especially  im- 
portant  in  a  practical  point  of  view,  and  it  is  the  follow- 

' 


preceding  _,  -,..,  ,     ,  •.  , 

pyaemia.  ing  :  ihe  granulations  in  the  wound  became  pale  and 
flabby,  the  patient  himself  became  pale  and  lost  flesh,  and  he  com- 
plained of  failing  appetite  and  failing  strength,  before  any  of  the 
t  symptoms  peculiar  to  pyaemia  made  their  appearance.  At  the 
same  time  the  purulent  matter  discharged  from  his  thigh  "  con- 
tinued healthy."  In  other  words,  the  general  health  of  this  patient 
was  declining,  without  there  being  any  sufficient  cause  for  it  per- 
ceptible, either  in  the  condition  of  the  soft  parts,  or  of  the  internal 
organs  (viscera).  It  was  therefore  conjectured  that  the  real  source 
of  the  difficulty  was  osteo-myelitis  of  the  broken  bone,  and  an  un- 
favorable prognosis  was  expressed  on  that  account. 

It  is  also  probable  that  one  reason  why  this  patient  did  not  com- 
plain more  of  pain  in  connection  of  the  suppurative  osteo-mye- 
litis, was  because  the  pus  could  readily  flow  out  from  the  medullary 
canal  into  the  track  of  the  wound  ;  for  we  found  at  the  autopsy 
that  the  medullary  tube  wherein  the  marrow  was  suppurating,  was 
not  sealed  up  with  a  new  bony  formation. 

The  author  saw  this  man  about  the  middle  of  December,  through 
the  politeness  of  Professor  Hamilton,  in  whose  service  he  then  was  ; 
but  he  had  not  been  under  the  care  of  Professor  Hamilton  from 
the  beginning  of  the  treatment. 

The  next  case  likewise  occurred  in  civil  life,  and  affords  an  ex- 
ample of  inflammation  of  the  medullary  tissue  of  the  femur,  con- 
nected with  a  compound  fracture  of  that  bone,  produced  by  a 
railroad  injury,  the  thigh  having  been  caught  between  two  railroad 
cars. 

CASE  XL  Compound  Fracture  of  Right  Thigh;  Arthritis  of  Knee  ; 
Osteo-myelitis  of  Femur  ;  Severe  Irritative  Fever  ;  Sacral  Bed-sore  ; 
Death  ;  Autopsy  ;  reported  by  Dr.  Owen  Ward,  Resident  Surgeon  of  St. 
Vincent's  Hospital.  —  Michael  Stack,  aged  25,  got  caught  between  the 
cow-catcher  of  a  railroad  engine  and  a  car,  in  consequence  of  which  he 
fracture  of  sustained  a  compound  fracture  of  his  right  femur,  a  little 
Femur.  below  the  junction  of  its  inferior  and  middle  thirds,  November 
7,  1865.  He  was  admitted  to  St.  Vincent's  Hospital  November  14.  At 
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that  time  there  was  a  good  deal  of  swelling  about  the  knee,  but  not 
much  in  the  thigh.  About  two  weeks  afterwards  the  thigh  also  became 
swelled,  and  the  tumefaction  was  accompanied  by  the  burrowing  of  pus 
in  it.  He  also  had  fever,  which  was  irritative  in  type.  About  the  1st 
of  December  he  got  a  bed-sore  over  the  sacrum.  About  the  middle  of 
December  he  became  icterode,  and  at  the  same  time  was  much  debili- 
tated. On  the  7th  or  8th  day  of  January,  1866,  he  began  to  fail  very 
rapidly,  and  died  on  the  12th  at  two  o'clock,  p.  M.  He  had  very  acute 
pain  throughout,  which  he  always  referred  to  the  knee.  The  pain  was 
constant,  both  day  and  night.  He  did  not  have  chills,  nor  vomiting,  nor 
diarrhoea. 

Autopsy  twenty-four  hours  after  death.1  Cadaver  much  emaciated ; 
right  thigh,  knee,  and  leg  much  larger  than  the  left  ones  ;  the 
femur  is  fractured  a  little  below  the  junction  of  the  middle 
and  inferior  thirds  ;  an  abscess  surrounds  the  bone  at  the  place  of  frac- 
ture ;  the  pus  has  burrowed  very  extensively  among  the  muscles  of 
the  thigh,  both  upwards  and  downwards ;  the  purulent  burrowing  also 
extends  through  the  popliteal  space  far  down  in  the  leg ;  the  ends  of 
the  fractured  pieces  are  irregularly  rounded  off,  and  do  not  exhibit  the 
evidences  of  any  attempt  at  union  ;  in  the  cavity  surrounding  the  place 
of  fracture,  three  detached  fragments  of  necrosed  bone  were  Necroged 
found,  which  had  obviously  been  exfoliated  from  the  fractured  fragments. 
ends ;  they  are  not  fracture  splinters,  but  necrosis  fragments ;  exter- 
nally, where  the  periosteum  formerly  covered  them,  they  are  smooth,  but 
internally  they  present  an  eroded,  worm-eaten  appearance,  produced  by 
the  process  which  separated  them  from  the  living  bone  ;  at  their  thick 
and  blunt  ends  they  present  the  usual  appearance  of  broken  bone,  and 
show  that,  in  the  first  instance,  the  fracture  was  nearly  transverse  and 
without  comminution.  The  periosteum  investing  the  lower  half  of  the 
superior  fragment  is  moderately  reddened,  thickened,  and  loosened  in 
its  adhesion  to  the  bone.  The  circumferential  laminae  of  the  bone  are 
slightly  tinged  with  red,  and  the  longitudinal  grooves  are  larger  than 
natural  in  the  same  locality.  There  is  a  considerable  deposit  of  new 
reddish-colored  osseous  tissue  about  the  lower  end  of  the  same  frag- 
ment. At  one  point  this  periostosis  reaches  the  height  of  three  inches 
above  the  seat  of  fracture.  There  is  a  considerable  deposit  of  new 
osseous  tissue  in  the  medullary  canal,  but  not  enough  to  occlude  it. 
This  endostosis  extends  two  and  one  half  inches  above  the  place  of  frac- 
.ture.  The  marrow  at  the  end  of  this  fragment  presents  a  Marrow 
blackish  color,  and  appears  to  be  sphacelated,  and  the  spha-  sphacelated. 
celation  extends  up  the  canal  about  half  an  inch.  Above  this  slough- 
ing marrow  the  medullary  tissue  has  a  yellowish-red  color  for  two  and 
one  half  inches ;  above  that  it  is  bright-red ;  and  as  we  proceed  up- 
wards, the  color  gradually  deepens,  until  it  finally  becomes  brown.  The 
1  The  account  of  the  autopsy  was  prepared  by  the  author. 
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consistence  of  the  red  marrow  is  somewhat  greater  than  natural ;  but 
the  sclerosis  is  here  not  so  strongly  marked  as  we  have  seen  it  in  many 
other  specimens.  The  cancellous  tissue  of  the  head,  neck,  trochanter 
major,  and,  indeed,  of  the  whole  superior  epiphysis,  presents  a  deep-red 
color.  The  cancel li  are  large  and  very  distinct.  The  compact  tissue  of 
the  lower  half  or  three  fourths  of  the  diaphysis  appears  to  be  denser 
than  natural  (condensed),  and  seems  to  saw  harder  than  natural.  The 
compact  tissue,  or  rather  the  surface  exposed  by  its  section,  is  freckled 
Red  spots  in  with  small  irregular-shaped  red  spots,  which  are  more  numer- 
tisaueT1  ous  about  the  lower  part  of  the  superior  fragment  than  else- 
where.1 

The  upper  end  of  the  lower  fragment  is  rounded  off,  not  regularly, 
but  obliquely,  from  behind  forwards.  It  sawed  harder  than  natural. 
There  is  also  a  deposit  of  some  new  reddish-colored  bone  about  the 
upper  part  of  this  fragment.  Here  the  periosteum  is  redder  and  thicker 
than  natural.  The  fractured  end  of  this  fragment  is  not  sealed  up.  The 
marrow,  as  seen  on  the  surface  of  a  section  of  this  fragment,  has  a  light- 
red  color,  shaded  here  and  there  with  a  yellowish  tinge.  The  knee-joint 
is  much  stiffened  (nearly  immovable),  and  undergoing  anchylosis.  The 
cartilage  of  incrustation  has  almost  entirely  disappeared  from  the  con- 
dyles  of  the  femur,  the  head  of  the  tibia,  and  the  patella  ;  and  its  place 
is  supplied  by  a  thick  layer  of  red,  firm,  granulations  of  bone.  In  this 
way  the  head  of  the  tibia  and  the  patella  are  becoming  fastened  to  the 
femur.  It  was  these  adhesions  which  made  the  knee-joint  stiff;  and  if 
their  development  had  been  a  little  further  advanced,  there  would  have 
been  no  motion  whatever  at  the  knee.  The  central  part  of  the  under 
surface  of  the  patella  was  found  to  present  a  remarkably  bright  red  color, 
Medulla  of  on  detaching  it  from  the  condyles  of  the  femur.  The  medul- 
pateiia  red.  jary  tissue  of  the  patella,  as  shown  on  the  surface  of  a  vertical 
section,  is  red.2 

The  tibia  was  denuded  of  periosteum  here  and  there,  especially  on  its 
back  side,  for  a  long  distance  below  the  knee,  occasioned,  apparently, 
by  the  burrowing  of  the  pus  downwards.  The  marrow  of  the  tibia  had 
a  pale-red,  varied  in  some  places  with  a  yellowish-red  color. 

There  were  no  visceral  abscesses.  The  liver  and  kidneys  had  a 
light-buff  color.  The  spleen  and  other  internal  organs  were  sound. 

The  lymphatic  glands  at  the  groin  were  considerably  enlarged,  and 
redder  than  natural. 

The  veins  were  not  diseased. 

The  adhesions  in  the  knee-joint  were  taking  place  by  strong,  firm 
(sclerosed),  red  granulations,  which,  at  many  points,  were  already  con- 
verted into  young  bone. 

The  writer  saw  this  patient  several  times  through  the  politeness  of 
Prof.  Gouley,  in  whose  service  he  then  was. 

i  Vide  Plate  III.  2  Vide  Plate  IV. 
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Comments.  —  In  many  respects  there  is  a  good  deal  of  similarity 
between  the  injuries  inflicted  by  gunshot  projectiles  and  comparison 
those  occasioned  by  railway  carriages  and  engines.  In  and^ulSlot 
both  of  these  classes  the  momentum  of  the  body  which  lnJuries- 
produces  the  injury  is  very  great ;  and  in  consequence  of  it  the 
soft  parts  are  liable  to  be  extensively  lacerated  and  bruised,  and 
the  bones  to  be,  not  only  broken  in  two,  but  also  split  and 
shattered,  and  crushed  into  many  fragments.  Nor  does  the  simi- 
larity end  here  ;  for  in  respect  to  concussion  and  contusion  of  the 
osseous  and  medullary  tissues,  the  railroad  injuries  also  bear  a 
strong  resemblance  to  those  produced  by  gunshot  projectiles.  In 
both  alike  the  blow  is  sudden,  and  comes  with  great  force.  The 
pathological  phenomena  are  essentially  the  same,  whether  one  of 
the  limbs  be  crushed  off  by  a  cannon-ball  or  a  railroad  engine ; 
and,  in  cases  of  compound  fracture  of  the  long  bones,  so  far  as  the 
obstacles  to  recovery  are  concerned,  it  matters  little  whether  the 
injury  be  produced  by  the  stroke  of  a  bullet  or  of  a  railway  machine. 
Hence  it  is  that  inflammation  of  the  medullary  tissue  not  unfre- 
quently  results  from  the  concussion,  contusion,  and  laceration  of  that 
tissue  which  accompany  railway  disasters  as  well  as  gunshot  injuries. 

Again,  railroad  injuries  should,  for  the  most  part,  be  treated  on 
the  same  general  principles  as  gunshot  injuries  involving  Periodfor 
the  same  parts  to  the  same  extent.  For  example,  if  the  amPutation- 
nature  of  the  lesion  be  such  as  to  require  amputation,  that  opera- 
tion should  be  performed  during  the  primary  period,  and  imme- 
diately, or  as  soon  after  the  occurrence  of  the  lesion  as  practicable. 
In  the  case  just  related,  primary  amputation  of  the  thigh  would 
have  afforded  the  bes,t  possible  chance  for  recovery,  and  the  per- 
formance of  that  operation  was  demanded  by  true  conservatism  in 
surgery,  or  that  conservatism  which  sets  a  higher  value  on  the 
patient's  life  than  on  his  limb.  Indeed,  the  prospect  of  preserving 
the  injured  limb  must  have  been  very  small  from  the  outset ;  for 
the  fracture  was  compound,  and  located  within  the  inferior  third  of 
the  femur,  while  the  neighboring  soft  parts  and  the  knee-joint  were 
also  much  bruised  and  wrenched.  The  operation  should  also  have 
been  performed  high  up  in  the  thigh,  in  order  to  get  above  the 
injury  done  to  muscle,  and  bone,  and  marrow,  in  the  nature  of 
concussion  and  contusion. 

With  regard  to  pain  as  a  symptom  in  this  case,  it  will  be  re- 
membered that  the  patient  always  referred  the  whole  of  Pailllnthe 
it  to  his  knee,  and  appeared  to  suffer  very  much  in  conse-  knee> 
quence  of  it.    His  knee-joint  was  inflamed.    But  Kollicker  mentions 
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an  anatomical  fact  of  some  value  in  this  connection,  namely,  the 
nerves  of  the  osseous  system  are  most  numerous  at  the  articular 
extremities  of  the  bones,  especially  at  the  knee.1  This  anatomical 
fact  affords  a  satisfactory  explanation  of  the  special  intensity  of  the 
pain  which  generally  accompanies  arthritis  at  the  knee. 

Furthermore,  it  is  possible  that  the  severity  of  the  knee-pain  led 
the  patient  to  overlook  any  less  intense  pain  which  may  have  oc- 
curred in  the  medullary  canal  of  his  femur  at  the  same  time,  and 
which  would  have  attracted  his  attention  in  the  absence  of  the 
great  pain  in  the  joint. 

The  next  case  is  an  instance  of  chronic  osteo-myelitis  following 
gunshot  fracture  of  the  femur,  and  occurred  in  the  author's  mili- 
tary practice.  It  is  believed  to  furnish  an  illustration  of  what  hap- 
pened not  unfrequently  in  cases  of  gunshot  fracture  of  the  thigh, 
which  eventuated  in  recovery,  more  or  less  complete,  without  am- 
putation, during  the  war. 

CASE  XII.  Gunshot  Fracture  of  Right  Femur ;  Exfoliation  of  Ne- 
crosed Bone  in  Fragments ;  Necrosis  connected  probably  with  Chronic 
Osteo-myelitis  ;  Recovery.  —  Private  John  Zane,  Co.  A,  25th  Ohio  Vols., 
aged  28  years,  was  admitted  to  the  Stanton  U.  S.  Army  General  Hos- 
pital, June  15,  1863.  He  stated  that  he  had  been  wounded,  May  3,  at 
the  battle  of  Chancellorsville,  by  a  minie  ball,  which  entered  the  antero- 
inner  side  of  the  right  thigh,  and  passed  obliquely  through,  fracturing 
the  femur  in  its  middle  third,  and  lodged  under  the  integument  of  the 
opposite  side  of  the  limb,  from  which  situation  it  was  extracted  by 
counter-incision.  When  he  was  brought  to  the  hospital,  the  limb  was  in 
a  common  fracture-box.  The  wounds  were  suppurating  freely ;  but  the 
swelling  of  the  thigh  and  the  inflammation  were  moderate.  His  gen- 
eral condition  was  good.  The  following  method  of  treatment  was  em- 
ployed :  the  limb  was  placed  in  Hodgen's  apparatus,  water  dressings 
were  applied  to  the  wounds,  and  he  was  allowed  two  pints  of  porter 
daily,  together  with  a  full  diet.  Under  this  treatment  he  did  well. 

June  25.  —  The  lymphatic  glands  of  the  groin  are  swelled  and  pain- 
ful ;  ordered  frictions  of  the  part  to  be  made  with  ol.  camphoratum. 

August  1.  —  He  continues  to  do  well.  The  bone  has  united.  The 
wounds,  however,  are  still  open  and  suppurating  ;  and  some  small  pieces 
of  bone  have  come  away  with  the  discharges. 

August  15.  —  The  splint  was  removed. 

September  1.  —  He  gets  up  and  goes  about  on  crutches;  but  the 
wounds  are  not  yet  healed,  and  necrosed  bone  can  be  felt  at  the  bottom 
of  the  sinus  on  exploration  with  a  probe. 

Necrosed  October  1.  T—  Have  removed  several  fragments  of  necrosed 

b°M-  bone  from  the  wound. 

1  Vide  Kollicker's  Microscopical  Anatomy,  p.  185.    London,  I860. 
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November  15.  —  Removed  several  more  fragments  of  necrosed  bone. 

December  28.  —  There  is  at  the  place  of  fracture  an  abundant  deposit 
of  what  appears  to  be  provisional  callus,  located  mostly  on  the  outer 
side  of  the  bone,  which  gives  the  limb  a  somewhat  bowed  appearance, 
especially  when  viewed  from  the  front.  The  anterior  orifice  of  the 
wound  is  not  yet  completely  closed ;  and  a  small  sinus  leads  from  it 
down  to  the  bone,  a  portion  of  which  is  necrosed,  but  this  fragment  is 
not  yet  loosened.  He  is  gradually  recovering  the  use  of  his  limb,  and 
can  now  walk  about  with  the  aid  of  a  cane  only.  By  measurement  the 
amount  of  shortening  was  found  to  be  two  inches. 

He  was  discharged  from  the  service  on  this  day. 

In  the  third  place,  osteo-myelitis  has  not  unfrequently  been  pro- 
duced by  the  operation  of  resection,  or  excision  of  a  portion  os 
of  bone.  It  has  been  known  to  follow  excision  of  the  el- 
bow-joint,  resection  of  the  shoulder  and  the  hip-joints,  and  exclsion- 
the  same  operation  performed  in  the  continuity  of  the  long  bones, 
as,  for  example,  the  tibia,  the  fibula,  the  femur,  and  the  humerus. 
According  to  the  author's  experience,  it  is  more  apt  to  follow  re- 
sections in  the  continuity  of  the  long  bones  than  excisions  of  their 
epiphyses.  Thus,  in  four  cases  of  resection  in  the  continuity  of 
the  humerus,  two  had  acute  osteo-myelitis  and  died,  one  had  this 
disease  and  survived  it  with  much  difficulty,  and  the  remaining  one 
escaped  it  altogether.  In  five  cases  of  resection  in  the  continuity 
of  the  fibula,  the  tibia  being  uninjured,  only  one  patient  recovered. 
It  is  certain  that  destructive  inflammation  of  the  medullary  tissue 
does  not  follow  resection  of  the  shoulder-joint  or  excision  of  the 
elbow-joint  with  anything  like  the  frequency  which  is  mentioned 
above  in  connection  with  the  diaphysis  of  the  humerus  and  of  the 
fibula. 

The  following  case  affords  an  example  of  osteo-myelitis  of  the 
humerus  following  exsectioii  of  the  fragments  of  the  shaft  of  that 
bone  produced  by  gunshot  fracture.  It  was  observed  in  the 
author's  practice. 

CASE  XIII.  Suppurative  Osteo-myelitis  (acute)  following  Resection 
of  Right  Humerus  in  its  Continuity  for  Gunshot  Fracture  ;  Death  Thir- 
teen Days  after  the  Operation  from  Pyaemia ;  Secondary  Abscesses  of 
Lungs  and  Liver.  — Walker  C.  Welch,  private,  Co.  E,  184th  Penn.  Vols., 
aged  22,  was  admitted  into  the  Stanton  U.  S.  Army  General  Hospital, 
July  1,  1864.  He  stated  that  he  had  been  wounded  nine  days  previ- 
ously (June  22),  in  front  of  Petersburg,  Va.,  sustaining  a  gunshot  frac- 
ture of  the  right  arm  in  its  middle  third,  and  that  an  operation  was 
performed  for  it  the  same  day  on  the  field,  the  particulars  whereof  he 
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was  not  able  to  give  us.  The  patient  also  said  he  took  chloroform,  and 
was  in  good  condition  at  the  time  of  the  operation. 

On  examining  him,  we  found  that  about  two  inches  of  the  fractured 
Bisection  in  humerus  had  been  exsected  ;  that  the  incision  of  the  soft  parts 
•haft.  was  about  four  inches  in  length,  and  made  along  the  outer 

edge  of  the  biceps  muscle.  The  wound  was  suppurating.  The  arm 
was  painful.  It  was  also  much  swelled  and  inflamed.  The  patient  was 
becoming  debilitated.  Ordered  the  ice-dressing  to  be  applied  to  his 
arm,  and  nutrients,  tonics,  and  stimulants  to  be  taken  internally. 

July  3.  —  He  had  parenchymatous  hemorrhage  from  the  wound  to  the 
amount  of  about  f.  sviii. 

July  5.  —  He  died  of  pyaemia. 

Autopsy.  —  On  cutting  open  the  arm,  its  tissues  were  found  to  be  ex- 
tensively infiltrated  with  pus.  The  fractured  ends  of  the  humerus  were 
denuded  of  periosteum,  and  necrosed.  Both  fragments  of  the  humerus, 
on  making  a  longitudinal  section  of  them,  exhibited  the  medullary  tissue 
in  an  inflamed  and  suppurating  condition.  The  deposition  of  pus  in 
the  marrow  was  extensive,  but  it  did  not  invade  the  epiphyses. 

Secondary  abscesses  were  found  in  the  lungs  and  the  liver.  The 
Secondary  condition  of  the  veins  of  the  arm  was  not  noted.  It  is  there- 
abscesses.  fore  no^  positively  known  whether  thrombosis  occurred  in  this 
case,  although  the  clinical  history  and  the  morbid  conditions  revealed  at 
the  autopsy  make  it  extremely  probable  that  certain  veins  of  the  arm 
were  obstructed  with  coagulated  blood  (thrombus). 

caused  by          1°  tne  fourth  place,  osteo-myelitis  is  very  often  pro- 

amputation. 


Cases  I.  and  II.  and  V.  were  examples  of  it,  that  occurred  in 
military  practice,  in  consequence  of  amputation,  and  many  similar 
examples  will  be  presented  in  other  portions  of  this  essay. 

The  following  case  recently  occurred  in  civil  practice  at  Belle- 
vue  Hospital  :  — 

CASE  XIV.  Amputation  of  Left  Arm  for  Disease  of  Elbow-joint,  fol- 
lowed by  Osteo-myelitis  ;  Death  from  Pyaemia  on  the  Seventh  Day  after 
the  Operation  ;  Autopsy  ;  Marrow  in  Stump-bone  carnified  ;  Secondary 
Abscesses  in  Both  Lungs  ;  reported  by  Dr.  Edward  Farrell,  House  Sur- 
geon at  Bellevue  Hospital.  —  Wm.  Dargen,  aged  28,  was  admitted  to 
Bellevue  Hospital,  December  22,  1865,  in  the  service  of  Professor 
Hamilton,  suffering  from  an  extensively  carious  condition  of  the  elbow- 
joint.  Abscesses  had  formed  around  the  joint,  and  had  been  exten- 
sively incised.  The  disease  commenced  about  five  months  before  ad- 
mission to  the  hospital,  and  was  of  a  traumatic  origin.  He  had  received 
a  blow  or  a  contusion  on  the  joint,  from  the  recoil  of  a  cannon,  at  that 
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time.  After  he  had  remained  in  the  hospital  a  short  time,  it  was  deemed 
advisable  to  excise  the  carious  joint ;  and,  accordingly,  Professor  Hamil- 
ton proceeded  to  perform  that  operation ;  but  on  dividing  the  radius,  he 
observed  that  pus  flowed  out  of  its  medullary  canal,  and  on  Pug  in  med. 
dividing  it  again,  at  a  lower  point,  the  same  phenomenon  was  ullary  canal- 
observed.  The  operation  of  excision  was  therefore  suspended,  and  the 
arm  was  amputated,  at  about  its  middle,  by  the  double-flap  method,  in 
its  stead.  The  medullary  substance  in  the  humerus,  at  the  place  of 
amputation,  was  observed  to  be  very  soft,  and  some  of  it  flowed  out 
from  the  end  of  the  bone,  but  did  not  present  any  other  morbid  ap- 
pearance. 

The  patient  reacted  well,  but  perspired  profusely  during  the  night 
after  the  operation.  He  began  to  have  severe  chills  on  the  Death  on 
next  day,  and  afterwards  continued  to  have  them  at  irregular  seTenth  day- 
intervals.  He  perspired  freely  all  the  time.  He  grew  worse  day  by 
day,  and  finally  died  on  the  seventh  day  after  the  operation.  The  dis- 
charge from  the  stump  was  unhealthy  in  character,  and  there  was  no 
attempt  at  union.  He  never  complained  of  any  pain  whatever  in  the 
stump. 

Autopsy.1  —  Small  abscesses  were  found  in  both  lungs,  and  some  newly 
formed  lymph  on  the  surface  of  the  left  lung,  with  a  quantity  Secondary 
of  sero-ptirulent  fluid  in  that  pleural  cavity.  abscesses. 

The  lower  end  of  the  stump-bone  was  denuded  of  periosteum.  In 
one  place  the  denudation  extended  one  and  one  half  inches  above  the 
sawn  extremity.  The  detached  periosteum  was  redder  and  thicker  than 
natural.  There  were  no  new  osseous  formations.  The  uncovered  bone 
(denuded)  was  dry,  and  had  a  dirty-white  color  slightly  tinged  with  yel- 
low. It  was  obviously  necrosed,  but  the  line  of  separation  was  not  yet 
visible.  The  marrow  protruded  somewhat  from  the  medullary  Marrow  pro_ 
canal  at  the  sawn  end  of  the  bone,  and  looked  like  a  mass  of  tr»<*ed. 
dark-red  granulations.  It  was  also  separated  from  the  medullary  tube 
to  about  the  same  extent  as  the  periosteum.  On  splitting  the  bone 
lengthwise  with  a  saw,  the  marrow  was  seen  to  have  a  dark-red  or  red- 

O  ' 

dish-brown  color  for  a  little  distance  within  the  canal.2  This  granula- 
tion tissue  was  very  firm  and  flesh-like  in  consistence.  Above  it 
the  marrow  had  a  coppery-red  color,  but  it  was  also  very  firm  and 
flesh -like  in  consistence  (hepatized),  a  fact  which  was  observed  both 
by  Professor  Van  Buren  and  myself.  Its  consistence  was  so  great 
as  to  permit  it  to  retain  the  wave-like  impressions  of  the  saw.  The 
coppery-red  hue  of  the  marrow  extended  up  to  the  head  of  the  bone  ; 
but  it  was  not  entirely  uniform  throughout,  or,  in  other  words,  the  mar- 
row presented  different  shades  of  color  in  different  parts.  Opposite  the 
surgical  neck  it  had  a  dirty-red  hue  (brick-colored),  and  a  somewhat 

1  The  account  of  the  autopsy  was  written  by  the  author. 

2  Vide  Plate  V. 
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softer  consistence  than  elsewhere.  There  were  no  new  osseous  form- 
ations within  the  medullary  canal  or  the  interior  of  the  bone.  When 
examined  with  the  microscope,  the  coppery-red,  flesh-like  marrow  was 
found  to  be  composed  of  granular  marrow  cells,  some  of  which  were 
very  large  in  size,  fat  vesicles  more  abundant  than  they  are  usually  seen 
in  red  marrow,  connective  tissue  and  spindle-shaped  fibre-cells.  The 
slightly  yellowish  tinge  was  derived  from  the  fat  vesicles.  A  specimen 
of  the  brick-colored  marrow  near  the  surgical  neck  was  found  to  be 
very  rich  in  large-sized,  granular  marrow  cells,  having  large  nuclei, 
many  of  which  were  as  large  as  pus  corpuscles.  It  also  contained  a 
few  fat  vesicles,  spindle-shaped  fibre-cells,  and  fibres  of  connective 
tissue.  A  considerable  number  of  huge,  granular,  polynucleated  foetal 
Foetal  mar-  niarrow  cells,  was  also  found  in  the  same  specimen.  Some 
row  ceils.  of  them  had  three,  others  four,  five,  or  even  six  nuclei ;  and 
in  one,  nine  distinct  nuclei  were  counted.  Spindle-shaped  fibre-cells 
with  elongated  nuclei  were  also  beautifully  shown  in  the  same  specimen. 
The  next  case  is  an  example  of  purulent  osteo-myelitis,  and  was 
observed  in  the  author's  military  practice. 

CASE  XV.  Secondary  Amputation  of  Leg  for  Shell-wound  of  foot ; 
Purulent  Osteo-myelitis  ;  Thrombosis  ;  Visceral  Abscesses  of  the  Lungs  ; 
Death  from  Pycemic  Pneumonia  on  the  Eighteenth  Day  after  the  Oper- 
ation. —  Private  John  G.  Miramon,  Co.  L,  1st  N.  Y.  Artillery,  aged  23, 
admitted  to  the  Stanton  U.  S.  Army  General  Hospital,  May  20,  1864, 
from  the  front,  with  a  severe  wound  of  the  left  foot ;  stated  that  he  was 
wounded  in  the  Wilderness,  on  the  18th,  by  the  explosion  of  a  shell. 
On  examination  it  was  found  that  a  large  portion  of  the  heel  had  been 
torn  off,  and  that  the  os  calcis  was  much  comminuted.  On  the  21st,  the 
patient  being  fully  under  the  influence  of  sulphuric  ether,  his  leg  was 
amputated,  at  its  lower  third,  by  the  double-flap  method.  He  lost  but 
little  blood,  and  did  not  suffer  much  shock  from  the  operation.  He 
reacted  promptly  after  it. 

He  was  then  placed  on  the  following  plan  of  treatment,  namely, 
tonics,  nutrients,  and  alcoholic  stimulants,  to  be  administered,  and 
simple  dressings  to  be  applied  to  the  stump. 

He  died,  however,  June  8,  of  secondary  or  pyaemic  pneumonia. 

The  autopsy  showed  suppurative  inflammation  of  the  marrow  in  the 
Suppuration,  stump-bones,  both  of  them  being  involved;  thrombosis  of 

osteo-mjeli-  ,  /••LI 

tig,  throm-     the  veins  of  the  leg  ;  secondary  superficial  abscesses  of  both 

bus,  and 

•econdary      lungs  and  lobular  pneumonia. 

abscesses. 

Comments.  —  Osteo-myelitis  of  a  destructive  nature  occurs  not 
unfrequently  in  stump-bones  after  amputation  ;  and  the  reason  why 
this  relation  has  hitherto  not  been  generally  recognized,  is  because 
the  interior  of  these  bones  has  not  been  examined  with  sufficient 


CONCERNING  FOREIGN   BODIES  IN   BONES.  331 

frequency  and  care  by  our  predecessors  and  contemporaries.  Piro- 
goff's  observations  may  be  adduced  as  bearing  important  testimony 
on  this  point.  He  says,  — 

"  For  the  last  twenty  years  I  have  made  it  ,a  rule,  in  all  cases  where 
death  has  followed  amputation,  to  split  the  stump-bone  length-  Plrogoff,g 
wise  with  a  saw.  1  have  thus  had  very  frequent  opportunities  ^serrations. 
to  observe  isolated  abscesses,  red  hepatization,  and  dark-red  discoloration 
in  the  medullary  cavity  of  the  diaphysis.  Several  very  faithful  represen- 
tations of  this  condition,  which  I  had  made,  are  still  preserved  in  the 
Museum  of  the  Medico-Chirurgical  Academy  at  St.  Petersburg.  I  often 
found  the  periosteum  unaltered  in  cases  of  destructive  myelitis.  Nor 
does  the  degree  of  structural  changes  in  the  medullary  substance  after 
traumatic  amputations  and  contusions  of  bone  always  correspond  to  the 
intensity  of  the  periosteal  injury."  J 

If  surgeons  would  more  frequently  copy  the  example  of  the 
illustrious  Russian  surgeon,  and  ascertain  the  internal  condition  of 
the  bones  in  cases  -of  death  after  amputation,  and  other  injuries 
involving  osseous  structures,  they  would  become  better  informed 
on  this  subject,  and  less  likely  to  question  its  importance. 

In  the  fifth  place,  inflammation  of  the  medullary  tissue  is  very 
apt  to  occur  if  a  foreign  body,  such  as  a  bullet,  or  a  frag-  Foreign  body 
ment  of  bone,  becomes  lodged  in  the  medullary  canal  of  in  the  bone- 
a  long  bone.  Such  a  result  was  witnessed  in  Case  No.  III.,  that 
of  Beaver. 

Hennen  says,  — 

"  I  shall  now  advert  to  a  species  of  the  comminuted  compound  gun- 
shot fracture,  which,  although  at  first  of  but  little  consequence  Hennen.sob. 
in  appearance,  is  of  most  serious  importance  in  its  results,  serrations. 
This  occurs  where  a  musket-ball  has  perforated  a  cylindrical  bone,  with- 
out totally  destroying  its  continuity,  and,  consequently,  without  produ- 
cing any  distortion  of  the  limb,  or  other  symptoms  which  characterize  a 
fracture.  The  foundation  of  infinite  mischief  is,  however,  laid ;  for  not 
only  is  the  shaft  of  the  bone  injured,  but  fragments  are  carried  into, 
and  lodged  in  the  medullary  canal;  and  if  the  limb  has  been  in  an 
oblique  position,  or  the  ball  has  taken  an  oblique  course,  these  frag- 
ments are  often  driven  in  to  a  great  distance,  and  firmly  impacted  in 
its  cavity,  there  keeping  up  a  constant  and  uncontrollable  irritation,  and 
destroying  both  the  medulla  and  its  membrane,  together  with  the  cancelli 
which  naturally  support  it.  I  have  repeatedly  seen  this  separated  por- 
tion of  bone  lying  in  the  medullary  canal,  at  the  distance  of  from  four 

1  See  chapter  on  "  Wounds  and  Compound  Fractures  of  the  Bones  of  the  Pelvis  and 
Extremities,"  inPirogoff's  Outlines  of  General  Military  Surgery.  Leipsic,  1864. 
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lines  to  an  inch  and  a  half  from  the  circular  hole  formed  by  the  passage 
of  the  ball,  retaining  its  shape,  its  color,  and  its  solidity,  while  all  the 
surrounding  osseous  parts  were  diseased,  and  formed  a  spongy,  dis- 
colored mass  of  bony  granulations  around  it ;  the  periosteum  for  some 
way,  both  above  and  below  the  wound,  being  entirely  separated  from 
the  bone." 1 

CASE  XVI.  Gunshot  Wound  penetrating  the  Femur ;  Detached  Frag- 
ments of  Bone,  Pieces  of  Clothing,  and  a  Portion  of  the  Bullet  lodged  with- 
in the  Femur ;  extracted  them  Six  Months  afterwards ;  Recovery  ;  con- 
tributed by  Professor  E.  Andrews,  of  Chicago.  —  Lieutenant  Stockton 
was  shot,  in  August,  1863,  at  Vicksburg,  in  lower  part  of  thigh,  in  front. 
The  ball  drove  in  a  patch  of  bone  on  front  of  femur  at  broad  part  just 
above  the  joint,  sinking  the  fragments  into  the  cancellous  tissue  ;  joint 
splitting  of  not  injured;  the  bullet  split,  and  about  two  thirds  of  it  were 
the  bullet,  extracted  soon  after  the  injury ;  the  probe  at  that  time  detected 
no  other  foreign  body. 

In  February,  1864,  the  fistulas  were  still  open,  the  bone  enlarged, 
and  the  soft  parts  inflamed  and  swelled.  I  then  succeeded  in  touching 
dead  bone  with  the  probe ;  and,  on  cutting  down,  found  the  bone  in- 
Buiiet,  cloth,  jured  as  above  described.  I  took  out  several  fragments  of 

and  hone  in  .  />•••  i  •  /•     i       i 

femur.          bone,  two  pieces  oi  his  pants,  and  a  portion  of  the  bullet 
which  had  been  split  off  by  the  edge  of  the  bone. 
The  patient  afterwards  recovered  rapidly. 

Pirogoff,  while  speaking  of  the  various  forms  in  which  osteo- 
myelitis presents  itself,  remarks  that  "  not  unfrequently  it  is  a 
purely  local  trouble,  showing  itself,  for  instance,  around  a  foreign 
body  lodged  in  the  bone,  circumscribing  itself  from  the  healthy 
medullary  substance  by  a  distinct  line  of  demarcation."  The  case 
last  related  probably  belongs  to  this  category. 

In  the  sixth  place,  the  occurrence  of  osteo-myelitis  is  promoted 
influence  of  by  the  scrofulous  diathesis.  A  very  large  proportion  of 
diathesis.  the  cases  of  this  disease,  especially  in  civil  practice,  is 
met  with  in  strumous  constitutions. 

The  following  case  presents  us  with  an  example  of  scrofulous 
osteo-myelitis.  Several  additional  cases  of  scrofulous  inflamma- 
tion of  the  medullary  tissue  may  be  found  in  other  parts  of  this 
essay. 

CASE  XVII.  Acute  Osteo-myelitis  occurring  without  any  Apparent 
Cause  besides  Struma  ;  Recovery,  with  Extensive  Exfoliation  of  the  Tibia, 

l  Vide  Principle*  of  Military  Surgery,  pp.  123,  124. 
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and  Permanent  Anchylosis  of  the  Knee-joint ;  reported  by  Mr.  Stanley. — 
A  youth,  aged  sixteen,  having  a  strumous  constitution,  complained  of 
slight  pain  in  the  knee-joint,  which  had  not  arisen  from  local  injury  or 
any  other  apparent  cause.  At  the  same  time,  a  little  thickening  and 
tenderness  were  discovered  in  the  soft  parts  upon  the  inside  of  the  head 
of  the  tibia.  These  symptoms  continued  several  days,  but  little  in- 
fluenced by  treatment,  when  the  most  acute  inflammation  Acute  osteo- 
suddenly  arose  within  the  joint,  and  in  the  soft  parts  around  from  struma. 
the  head  of  the  tibia.  The  accompanying  pain  was  most  severe  ;  active 
local  depletion  did  but  little  to  mitigate  it.  There  was  also  high  in- 
flammatory fever  with  delirium,  which  continued,  without  intermission, 
above  a  week,  and  was  not  calmed  by  the  largest  doses  of  opium.  All 
these  symptoms  were  relieved,  however,  by  the  bursting  of  a  large 
abscess  a  little  below  the  knee.  Extensive  denudation  of  the  tibia  en- 
sued, and  was  followed  by  exfoliation  of  a  large  portion  of  its  shaft  with 
permanent  anchylosis  of  the  knee-joint1 

In  the  seventh  place,  inflammation  of  the  medullary  tissue  of  the 
long  bones  may  be  produced  by  constitutional  syphilis,  syphilitic  in- 
Clinical  observation  has  shown  that  there  is  not  only  an  „* themwv 
inflammation  of  the  periosteum  and  of  the  osseous  tissue  row- 
which  has  a  venereal  origin,  but  that  there  is  also  an  inflammation 
of  the  marrow,  having  an  extremely  painful  character,  which  results 
from  the  syphilitic  dyscrasia.  It  is  probable  that,  in  many  cases  of 
constitutional  syphilis,  the  severe  nocturnal  bone-pains  which  have 
commonly^been  referred  to  inflammation  of  the  periosteum  and 
the  bone,  are,  in  reality,  produced  by  inflammation  of  the  marrow. 
Percival  Pott,  who  is  admitted  by  all  to  have  been  a  very  acute 
observer,  also  believed  that  syphilitic  disease  of  the  cranial  bones 
not  unfrequently  had  its  origin  in  the  diploe,  or,  in  other  words,  in 
the  medullary  tissue.  On  this  subject  he  says,  — 

"  The  separation  of  a  portion  of  the  cranium  consisting  of  both  tables, 
or  of  the  whole  thickness,  happens  not  unfrequently  in  old  or  neglected 
venereal  disorders.  The  disease,  which,  in  these  cases,  has  its  In  the  di  loe 
seat  in  the  diploe,  often  spoils  the  whole  substance  of  the  bone,  of  cranium. 
and  produces  a  separation  or  exfoliation  of  its  whole  thickness ;  the 
dura  mater  being  always  found,  in  such  case,  to  be  covered  only  by  an 
incarnation  generated  from  its  surface." 2 

The  next  two  cases  are  instances  of  syphilitic  osteo-myelitis  oc- 
curring in  the  tibia. 

CASE    XVIII.    Non-traumatic    Osteo-myelitis   of  Left    Tibia  induced 

1  Vide  Stanley  on  Diseases  of  the  Hones,  p.  54. 

2  Vide  Pott's  Chirurgical  Works,  vol.  i.  p.  125.    London,  1779. 
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probably  by  Syphilis  ;  Sudden  Death  from  Erysipelas  of  the  Head  and 
Face  ;  Autopsy  of  the  Limb  ;  reported  by  B.  Phillips,  Esq.  —  W.  C., 
a  shoemaker,  aged  32,  suffered  from  terrible  pains  in  the  left  tibia,  some 
months  after  having  been  affected  with  primary  syphilis. 

So  excessive  were  the  pains  that  it  was  found  necessary  to  give  him 
opium  every  hour,  which,  in  considerable  doses,  was  almost  powerless. 
An  incision  was  made  along  the  spine  of  the  tibia,  which  procured  him 
a  little  relief.  He  was  attacked  by  erysipelas,  which  affected  the  head 
and  face,  from  the  effect  of  which  he  died  in  thirty-nine  hours. 

The  tibia,  in  which  the  pain  had  been  seated,  was  examined  ;  there 
was  no  disease  of  the  periosteum,  except  a  little  tumefaction  on  either 
side  of  the  incision  which  had  been  made,  and  a  very  little  pus  at  another 
Syphilitic  point.  Upon  making  a  longitudinal  section  of  the  bone,  it 
tis,  in  tibia,  was  found  that  disease,  to  a  considerable  extent,  existed  in 
tKe  canal,  commencing  about  an  inch  from  the  tuberosity,  and  terminat- 
ing at  two  inches  from  its  inferior  end. 

Along  that  portion,  of  about  five  inches,  there  was  congestion  and 
great  thickening  of  the  medulla,  and,  between  it  and  the  bone  here 
and  there,  lymph,  granular  bodies,  osseous  nuclei,  and  small  foci  of  pus ; 
and  wherever  the  pus  was  found,  the  bone  looked  earthy  and  of  a  dull 
yellowish-white  color ;  the  medulla  had  acquired  a  great  increase  of 
density.  Had  the  man's  life  been  spared  for  another  week  or  ten  days, 
the  examination  would,  I  doubt  not,  [says  Mr.  Phillips,]  have  been  still 
more  interesting.1 

CASE  XIX.  Syphilitic  Osteo-myelitis  (chronic)  of  the  Tibia,  accom- 
panied with  Intense  Nocturnal  Pains,  which  resisted  aU  Treatment  until 
the  Bone  was  Trephined;  reported  by  Langston  Parker.  —  E.  C.  entered 
the  Queen's  Hospital,  under  Mr.  Parker's  care,  in  August,  1851,  with 
various  syphilitic  symptoms.  Her  chief  complaint,  however,  was  of 
severe  nocturnal  pains  in  the  tibia  of  the  right  leg,  which  was  somewhat 
enlarged,  and  tender  to  the  touch  ;  the  pain  in  the  bone  was  so  severe 
as  to  prevent  sleep  altogether ;  she  took  the  iodide  of  potassium,  and 
the  biniodide  of  mercury,  with  little  or  no  benefit ;  blisters  afforded,  at 
first,  a  temporary  alleviation  from  pain  for  a  few  days,  but  at  length 
ceased  to  afford  even  a  slight  relief.  The  patient  suffered  so  much  that 
Syphilitic  in-  she  repeatedly  begged  of  me  to  amputate  her  leg.  The  case 
in  interior  was  one  of  secondary  syphilitic  inflammation,  affecting  the 
tibul!aft  medullary  tissue  of  the  shaft  of  the  tibia,  which,  in  a  minor 
degree,  is,  in  my  opinion,  a  very  frequent  cause  of  pains  in  the  long 
bones.  I  determined  to  trephine  the  bone,  to  open  the  medullary  canal, 
and  let  the  blood  flow  from  the  divided  vessels  of  the  bone  and  medul- 
Bone  l&rv  tissue.  This  was  done  while  the  patient  was  under  the  in- 

trephined,      fluence  of  chloroform,  on  September  21.     I  opened  the  med- 

l  Vide  London  Medical  Gazette,  vol.  xiii.  pp.  191, 192. 
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ullary  cavity  with  a  long-crowned  trephine.  On  removing  the  bone, 
the  medullary  membrane,  turgid  with  black  blood,  which  ran  from  it  in 
a  stream,  protruded  through  the  opening ;  the  perforation  was  filled 
with  a  piece  of  soft  lint  dipped  in  oil.  No  medicine  was  given. 

On  the  24th,  pain  was  no  longer  felt ;  the  opening  closing  rapidly 
with  new  bone. 

On  November  7th,  I  removed  a  second  piece  of  bone  with  the  tre- 
phine, which  was  carious  ;  and,  in  doing  so,  I  penetrated  the  medullary 
canal  a  second  time.  Not  the  slightest  constitutional  disturbance  fol- 
lowed either  operation.  The  patient  left  the  hospital  well  on  October 
10th.1 

The  same  writer  is  inclined  to  refer  the  nocturnal  pain  of  syphi- 
litic rheumatism  (so  called)  to  a  syphilitic  inflammation  of  the  med- 
ullary tissue.  He  says,  — 

"  In  the  shafts  of  the  long  bones,  it  is  exceedingly  probable,  if  not 
certain,  that  these  pains  are  due  to  syphilitic  inflammation  of  the  med- 
ullary membranes 2  of  these  bones.  I  have  elsewhere  shown  this  to  be 
the  case." 8 

Mr.  Parker  has  also  recommended  the  operation  of  trephining, 
in  some  painful  affections  of  the  bones,  for  the  purpose  of  L.  Parker  on 
relieving    diseased   conditions  of  their  interior,   besides  bone. 
those  which  are  marked  by  the  formation  of  purulent  matter. 

He  has  expressed  the  belief  that  many  of  these  painful  affections 
of  bone  are  due  to  an  inflammation  of  the  medullary  tissue  of  the 
shaft  or  of  the  cancelli ;  and  he  is  very  sanguine  that  amputation 
may  frequently  be  avoided  by  perforating  the  bone,  and,  if  neces- 
sary, promoting  the  discharge  by  the  introduction  of  a  seton. 

He  also  says,  — 

"  I  have  now  performed  the  operation  I  have  just  alluded  to  in  six 
different  cases,  for  painful  affections  of  the  bones,  which  have  resisted 
all  other  modes  of  treatment,  and  in  each  case  with  success.  No  con- 
stitutional disturbance  of  any  importance  has  followed  any  of  these 
operations."  * 

In  the  eighth  place,  we  recognize  a  rheumatic  form  of  osteo-myeli- 
tis,  that  is,  an  inflamed  condition  of  the  medullary  tissue,  Rheumatic 

,  .   ,  ,  1          ,    ,       ,,  osteo-myeli- 

wnich  appears  to  be  produced  by  the  same  causes  as  en-  tis. 
gender  articular  rheumatism. 

1  Vide  Parker's  Modern  Treatment  of  Syphilitic  Diseases,  pp.  241,  242.     Third  edition, 
London,  1854. 

2  The  reader  will  here  please  substitute  the  word  tissue  in  place  of  membranes,  since  there 
is,  strictly  speaking,  no  such  membrane. 

8  Vide  op.  cit.  p.  240. 

4  Vide  American  Journal  Medical  Sciences,  October,  1853,  p.  441. 


AN   ILLUSTRATIVE   CASE. 

The  following  case,  reported  by  M.  Chassaignac,  seems  to  be- 
long to  this  category.  The  only  causes  to  which  the  accession  of 
the  disease,  in  this  instance,  can  be  ascribed,  are,  firstly,  a  seizure 
of  his  arm  in  sport,  and,  secondly,  the  exposure  of  his  body  for  a 
number  of  hours  in  a  damp  place.  Now  it  is  very  difficult  or  im- 
possible to  conceive  in  what  way  the  simple  grasping  of  the  soft 
parts  of  his  arm  could  bring  about  a  destructive  inflammation  of  the 
medullary  tissue  sheltered  within  the  bony  canal  of  the  humerus, 
without  producing  a  destructive  inflammation  of  the  parts  external 
to  the  bone  ;  and  we  therefore  deem  it  highly  probable  that  the 
disease  was  occasioned  by  the  dampness  of  the  place  in  which  he  re- 
mained for  three  or  four  hours.  Indeed,  it  does  not  appear  at  all 
probable  that  this  young  man  would  have  got  osteo-myelitis  with- 
out such  exposure  to  the  operation  of  causes  which,  it  is  well 
known,  are  capable  of  producing  articular  rheumatism  in  certain 
habits  of  the  body. 

CASE  XX.  Suppurative  Osteo-myelitis  of  Left  Upper  Extremity  ;  the 
Swelling  characteristic  of  that  Disease;  Amputation  at  the  Shoulder- 
joint  ;  Recovery.  —  Charles  Aubain,  a  domestic,  aged  1  6,  temperament 
lymphatic,  and  health  feeble,  entered  the  Saint  Antoine  Hos- 


rheumatic  pital,  September  21,  1849.  About  two  months  previously  his 
tiL  '  left  arm  had  been  strongly  grasped  by  a  comrade  in  sport. 

Ever  since  that  time  he  had  experienced  a  slight  pain  in  it.  Five  days 
previously,  after  having  spent  three  or  four  hours  in  a  damp  place,  he 
was  seized  with  complete  insomnia,  fever,  loss  of  appetite,  intense  thirst, 
and  a  feeling  of  some  pain  in  his  left  arm.  When  he  entered  the  hos- 
pital, the  patient  exhibited  an  increase  in  the  size  of  his  left  arm,  ex- 
tending up  to  within  less  than  two  inches  of  the  humeral  extremity. 
The  swelling  was  circumscribed  above  by  a  hard  and  clearly  defined 
margin  ;  the  skin  was  reddish,  and  the  sensibility  acute,  especially  on 
pressure  ;  the  pain  was  lancinating,  and  there  was  obscure  fluctuation. 
Su  ura-  Chassaignac  diagnosticated  deep-seated  suppuration  ;  two  in- 
tion.  cisions  were  made  down  to  the  bone,  the  one  on  the  internal 

surface  of  the  arm  about  an  inch  and  a  quarter  above  the  elbow-joint, 
the  other  on  its  external  surface  at  the  same  height  By  these  two  in- 
cisions a  great  quantity  of  purulent  liquid  was  discharged. 

September  23.  —  The  next  day  after  the  incisions  ;  the  fever  con- 
tinues ;  his  general  condition  is  somewhat  better  ;  made  a  new  incision 
at  the  external  part  of  the  elbow  ;  suppuration  profuse. 

September  28.  —  The  patient  is  much  debilitated,  and  exhibits  anaemia 
Bellows-  °f  a  strongly  marked  character  ;  pulse  dicrotic  ;  J  a  continued 
murmur.  bellows,  murmur  in  the  carotids  and  a  bellows-murmur  accom- 

i  Derived  from  dicrottu,  an  epithet  given  to  the  pulse  when  it  seems  to  beat  twice  as  fast 
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panying  the  first  sound  of  the  heart ;  pallor  of  the  mucous  membrane ; 
secretion  of  pus  constantly  profuse,  very  thin,  and  very  fetid.  In  the 
course  of  the  day  he  experienced  a  well  marked  chill,  followed  by  sweat- 
ing (aconite). 

September  29.  —  Condition  the  same.  The  emaciation  and  the  ex- 
haustion are  increasing  (aconite  2  grammes). 

September  30.  —  Counter-opening  at  the  elbow. 

October  1.  —  Invasion  of  the  joint  (elbow)  by  the  pus  ;  range  of  mo- 
tion of  the  head  of  the  radius  more  extensive  than  natural ;  crepitus 
under  the  fingers  ;  pulse  frequent,  100. 

October  2.  —  Chassaignac  practiced  exarticulation  of  the  arm  by  the 
method  of  Lisfranc.     In  spite  of  a  great  number  of  ligatures, 
the  blood  continued  to  stain  a  napkin  ;  united  the  parts  to- 
gether by  four  pins  ;  dressed  by  occlusion. 

Examination  of  the  Amputated  Member.  —  At  the  lower  part  of  the 
anterior  brachial  region  a  deep-seated  abscess  of  the  si/e  of  a  walnut 
was  found;  this  abscess  did  not  communicate  with  the  joint.  The 
periosteum  was  detached  to  the  extent  of  almost  two  and  one  half 
inches.  This  detachment  involved  the  external  third  of  the  member. 
At  other  points  the  periosteum  was  thickened  and  easily  torn  off.  The 
external  surface  of  the  bone  was  red,  injected,  and  exhibited  the  first 
stage  of  ostitis.  On  dividing  the  humerus  lengthwise  through  its  whole 
extent,  it  was  noticed  that  the  medullary  membrane  [tissue]  was  very 
easily  detached.  The  medullary  cavity  presented  all  the  stages  of 
osteo-myelitis,  from  that  of  simple  injection  up  to  that  of  suppuration. 
The  elbow-joint  was  also  a  purulent  depot  communicating  with  the  pus 
which  infiltrated  the  surrounding  tissues  ;  its  ligaments  were  'softened 
and  partially  destroyed  ;  its  cartilages  were  eroded  and  almost  entirely 
destroyed.  The  radius,  divided  longitudinally,  exhibited  ostitis  in  the 
first  stage.  The  ulna  was  completely  intact.  The  vessels  did  not  con- 
tain any  traces  of  pus  nor  any  sanguineous  clot. 

The  patient  got  entirely  well,  and  was  seen  a  long  time  afterwards.1 

Comments.  —  In  support  of  the  opinion  that  this  case  of  osteo- 
myelitis had  a  rheumatic  origin,  it  may  be  stated  that  the  constitu- 
tional symptoms,  in  great  measure,  preceded  the  local  ones ;  that 
after  exposure  to  the  dampness,  the  patient  was  seized  with  fever 
of  a  high  grade,  as  was  denoted  by  the  intense  thirst,  the  loss  of 
appetite,  and  the  entire  inability  to  sleep.  At  the  same  time  he 
did  not  experience  much  pain  nor  present  any  local  swelling,  heat, 
or  other  symptoms  denoting  the  existence  of  a  phlegmasia  such 

as  usual.  It  is  synonymous  with  the  term  rebounding,  the  artery  rebounding  after  striking, 
so  as  to  convey  the  sensation  of  a  double  pulsation.  —  Dunglison's  Medical  Dictionary. 

i  Vide  Traite  Pratique  de  la  Suppuration,  etc.%par  E.  Chassaignac,  vol.  i.  p.  495.  Paris, 
1859. 
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as  would  account  satisfactorily  for  the  great  amount  of  the  constitu- 
tional disturbance.  This  patient,  then,  appears  to  have  been  suf- 
fering from  an  idiopathic  fever  contracted  by  remaining  several 
hours  in  a  damp  place.  Now  let  us  ask  ourselves  what  the  nature 
of  that  idiopathic  fever  probably  was.  The  subsequent  history  of 
the  case  enables  us  to  say  with  confidence  that  it  was  not  malarial, 
nor  typhous,  nor  typhoid,  nor  catarrhal,  in  character.  What,  then, 
could  it  have  been,  if  it  was  not  a  rheumatic  fever  ?  By  this  term 
is  meant  a  febrile  movement  such  as  we  not  unfrequently  find  to 
present  itself  at  or  just  before  the  advert  of  acute  rheumatism  in 
the  great  joints.  It  therefore  seems  highly  probable  to  the  writer, 
that  such  was  the  nature  of  the  fever  in  this  case,  and  that  it  pro- 
claimed the  advent  of  a  rheumatic  inflammation,  not  in  the  joints, 
but  in  the  medullary  tissue  of  the  humerus.1 

Another  point  of  great  interest  in  the  symptomatology  of  this 
Limited         case  is  the  fact  that  the  swelling  of  the  soft  parts  ex- 
tended  up  the  arm  to  the  same  height  as  the  inflammation 


of  the  medullary  tissue,  as  was  shown  on  examining  the  limb  after 
amputation,  and  that  it  was  bounded  there  by  an  abrupt,  hard,  and 
clearly  defined  border.  In  a  practical  point  of  view,  this  symptom 
possesses  peculiar  significance  in  this  class  of  cases  ;  for  it  informs 
us  of  the  limits  occupied  by  the  disease,  with  considerable  accu- 
racy, and  in  this  way  gives  us  much  assistance  in  making  a  diag- 
nosis. 

Furthermore,  this  diffuse,  flat-shaped,  well-defined  swelling  of 
Color  of  the  *^e  arm'  although  it  was  very  tender  under  pressure,  was 
swelling.  W0£  re^  kut  only  reddish,  in  color.  These  points  in  the 
symptomatology  of  spontaneous  osteo-myelitis  will  be  considered 
again  in  another  part  of  this  essay. 

Exarticulation  at  the  shoulder  was  the  remedy  which  saved  this 
value  of  ex-  patient's  life,  and,  on  that  account,  it  challenges  the 
articulation,  attention  of  the  practical  surgeon.  It  is  worth  while  to 
remember  that,  notwithstanding  the  emaciation,  the  exhaustion, 
and  the  pycemoid  condition  of  this  patient,  he  made  a  good  re- 
covery. 

Mr.  Stanley  also  relates  a  case  of  suppurative  osteo-myelitis  in- 

1  Dr.  Rlose  describes  the  symptoms  of  the  rheumatic  form  of  the  disease  which  is  gen- 
erally called  osteo-myelitis.  Among  the  most  striking  of  the  symptoms  are  intense  pain  in 
the  affected  part,  and  a  severe  rigor,  followed  by  continued  heat  and  great  fever.  The  peri- 
osteum speedily  becomes  detached  from  the  bone,  and  separated  from  it  by  an  ichorous  pus. 
Vide  Harwell  On  Diseases  of  the  Joints,  p.  222. 
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volving  the  tibia  which  probably  had,  at  least  in  part,  a  rheumatic 
origin.  It  occurred  in  a  youth  of  18,  who  had  sprained  Mr.  Stanley 'a 
his  ankle  and  lain  on  the  wet  ground.  The  whole  of  the  case' 
tibia,  together  with  the  knee  and  ankle  joints,  were  invaded  by  the 
disease,  and  the  patient  was  brought  very  low.  Amputation  of 
the  thigh  was  performed  as  a  remedy  of  last  resort,  and,  with  com- 
plete success,  as  the  patient  got  entirely  well.1 

In  the  ninth  place,  osteo-myelitis  of  a  severe  character  has,  in 
more  than  one  instance,  been  known  to  follow  an  idio-  idiopathio 
pathic  fever,  or  what  seemed  pretty  certainly  to  be  such,  cause. 
The  next  two  cases  are  examples  of  it.     One  of  them  occurred  in 
the  practice  of  Hey,  and  the  other  in  that  of  Gooch. 

CASE  XXL  Suppurative  Inflammation  of  the  Medullary  Tissue  of  the 
Tibia  in  its  Middle  Part  following  a  Fever  ;  Spontaneous  Perforation  of 
the  Tibia  and  Outflow  of  the  Pus  ;  enlarged  the  Hole  in  the  Bone,  and 
took  out  all  the  Diseased  Substance  from  its  Inside  with  Instruments ; 
Patient  made  a  Good  Recovery  without  Exfoliation.  —  A  young  lady  con- 
sulted Hey,  towards  the  close  of  the  year  1786.  on  account  of 

J  Hey's  case. 

a  small  tumor  on  the  anterior  and  middle  part  of  the  tibia, 
and  gave  him  the  following  account  of  it :  In  the  preceding  May,  she 
had  a  fever,  which  continued  about  four  weeks ;  at  the  expiration  of 
which,  a  violent  pain  began  to  affect  her  leg.  The  pain  continued  with- 
out intermission  six  weeks,  and  then  abated  upon  the  appearance  of  a 
small  swelling  on  the  shin.  She  could  then  walk  about  with  little  or  no 
uneasiness  ;  but  sneezing  or  coughing  caused  a  painful  sensation  in  the 
swelling. 

Upon  cutting  it  open,  Hey  found  the  periosteum  diseased  and  thick- 
ened :  it  was  separated  from  the  tibia,  and  included  a  small  quantity  of 
pus.  The  surface  of  the  tibia  was  rough,  as  far  as  the  matter  had  cov- 
ered it ;  and  in  the  centre  of  the  rough  part  there  was  a  hole  equal  in 
bore  to  a  goose-quill,  which  led  into  the  medullary  canal,  and  through 
which  the  matter  had  escaped  from  that  cavity. 

Hey  enlarged  the  hole  in  the  bone  enough  to  allow  him  to  remove  all 
the  diseased  tissue  from  its  interior.  The  patient  recovered  with  a  good 
limb  and  without  any  exfoliation. 

He  makes  the  following  remarks  about  it :  "  Upon  a  review  of  the 
case,  I  am  inclined   to   think  that  an  abscess  was  formed  Abscess 
within  the  tibia,  in  consequence  of  the  fever  which  she  had  tibia. 
in  May,  1786.     During  the  continuance  of  the  fever,  she  had  no  par- 
ticular pain  in  her  leg ;  but  upon  the  decline  of  the  fever,  the  pain 
commenced,  and  continued  violent  for  six  weeks.     It  seems  most  prob- 
1  Vide  Stanley  On  Diteases  of  the  Bones,  pp.  52,  53,  Am.  ed.,  1849. 
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able  that  during  this  time  the  matter  was  making  its  way  through  the 
anterior  lamella  of  the  tibia,  and  that  the  pain  abated  soon  after  the 
matter  had  perforated  the  bone  ;  for  it  ceased  immediately  on  the  ap- 
pearance of  a  tumor  on  the  shin.  It  is  surprising  that  such  a  perfo- 
ration should  have  been  made  through  so  firm  a  part  of  the  bone,  with- 
out any  extensive  caries  in  the  lamella,  especially  as  the  lamellated 
part  of  the  tibia  was  remarkably  firm  and  thick.  The  perforation  ap- 
peared as  if  it  had  been  made  with  a  gimlet.  The  pain  was  so  great 
during  this  operation  of  nature,  that  my  patient  assured  me,  and  that 
immediately  after  the  removal  of  the  carious  part  of  the  bone,  that  she 
had  suffered  more  pain  during  the  whole  six  weeks  above  mentioned, 
unless  when  she  was  asleep,  than  I  had  caused  during  the  operation 
necessary  for  removing  the  unsound  bone."  1 

The  first  part  of  the  account  of  this  case  is  considerably  abridged 
from  that  given  by  Hey. 

CASE  XXII.  Acute  Osteo-  myelitis  of  the  Tibia  occurring  in  the 
Course  of  a  Fever  ;  Marrow  suppurated  ;  Extensive  Necrosis  ;  Amputa- 
tion ;  Recovery  ;  reported  by  Gooch.  —  J.  A.  of  N.  B.,  about  40  years 
Gooch's  °f  a§e'  was  seized  m  February,  1740,  with  a  fever,  attended 
case.  witn  most  violent  symptoms  ;  and,  in  about  a  fortnight,  a 

swelling  suddenly  appeared  upon  the  whole  leg,  accompanied  with  great 
inflammation  and  pain,  and  matter  was  soon  discovered  from  the  knee 
to  the  ankle,  which  upon  opening  was  found  very  ill-conditioned  and 
the  bone  carious  its  whole  length. 

The  limb  was  amputated,  and  the  reporter  continues  his  account  as 
Abscess  follows  :  "  Upon  examining  the  limb  after  it  was  taken  off,  we 
bone.  found  the  tibia  full  of  purulent  matter,  instead  of  marrow, 

which  had  corroded  the  bone  quite  through  in  an  infinite  number  of 
places,  and  in  two  places  it  was  totally  divided.  • 

No  part  of  the  bone  was  free  from  the  caries,  but  the  callus  had  evi- 
dently most  resisted  the  acrimony  of  the  matter. 

The  man  was  in  a  very  bad  condition  to  bear  the  operation,  on  ac- 
count of  the  fever,  a  cough,  etc.  ;  but  it  succeeded,  and  he  recovered  a 
good  state  of  health."  2 

The  case  is  also  illustrated  with  a  drawing  of  the  diseased  tibia. 


i-        I"  tne  tent^  Place'  inflammation  of  the  medullary  tissue 
°f  bone  has  not  unfrequently  been  found  to  occur  wiih- 
cau8e-  out  any  appreciable  cause.     The  following  case  is  in  point. 

CASE  XXIII.     Suppurative  Inflammation  (chronic)  of  the  Medullary 
Tissue  in  the  Bones  of  the  Tarsus  and  Metatarsus  ;  no  Cause  apparent  ; 

l  Vide  Key's  Surgical  Observations,  p.  20  to  32,  London,  1810. 
»  Vide  Gooch's  Surgery,  vol.  ii.,  pp.  349,  350,  London,  1792. 
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no  Operation  admissible ;  Result  fatal.  —  An  old  man  of  70  was  ad- 
mitted into  St.  Bartholomew's  Hospital  for  disease  in  his  foot,  which 
commenced  twelve  months  previously,  without  apparent  cause.  Case  re- 
A  fistulous  passage  in  the  upper  part  of  the  foot  extended  to  Stanley. 
the  tarsal  bones,  and,  at  the  bottom  of  it,  much  rough  and  loose  bone 
was  felt.  The  disease  spread  gradually  through  the  entire  tarsus  and 
metatarsus,  accompanied  by  sloughing  and  suppuration  in  the  surround- 
ing soft  parts.  Amputation  of  the  limb  could  not  be  proposed,  on  ac- 
count of  the  feebleness  and  advanced  age  of  the  patient.  He  died  two 
months  after  his  admission.  On  examining  the  foot,  Mr.  Stanley  found 
that  the  articular  cartilages  had  disappeared  from  all  the  joints  of  the 
tarsus  and  metatarsus,  and  that  the  cancelli  of  the  bones  were  filled 
with  purulent  fluid.  Every  tarsal  and  metatarsal  bone  was  the  seat  of 
suppuration  through  its  spongy  tissue.1 

Again,  clinical  observation  and  reflection  have  convinced  me  that 
the  transportation  of  our  wounded  during  the  late  war  ex-  Transporta- 
ble? an  important  influence  in  the  production  of  osteo-mye-  cause. 
litis.  My  attention  was  first  directed  to  this  subject  about  the 
middle  of  June,  1863,  when  a  considerable  number  of  patients 
who  had  sustained  gunshot  fractures  of  the  lower  extremities  were 
brought  to  the  Stanton  U.  S.  Army  General  Hospital  from  the 
Depot  Field  Hospital  of  the  Army  of  the  Potomac  at  Potomac 
Creek,  where  they  had  been  under  treatment  since  the  Author»8  ex_ 
battle  of  Chancellorsville,  a  period  of  about  six  weeks,  Jurin^the 
and  progressing  favorably  up  to  the  time  of  their  removal  late  war- 
from  that  place.  Now,  all  of  these  patients  were  rendered  very 
much  worse  by  the  transportation.  Those  having  fractured  thighs 
suffered  most.2  Fresh  inflammation  was  kindled  in  the  soft  parts 
surrounding  the  place  of  fracture,  and  more  or  less  constitutional 
irritation  was  also  produced.  Several  of  these  patients  died  of 
what  I  now  know  was  osteo-myelitis  ;  and  there  was  good  reason 
for  believing  that  most  of  these  fatal  cases  would  have  recovered  if 
the  exigencies  of  the  military  service  had  not  rendered  the  evacua- 
tion of  Potomac  Creek  a  matter  of  necessity.  I  think  that,  beyond 
a  doubt,  the  injury  incidental  to  the  transportation  of  these  patients 
from  Potomac  Creek  to  Washington  tended  strongly  to  the  devel- 
opment in  them  of  destructive  inflammation  of  the  medullary  tissue. 
That  the  want  of  success  which  attended  their  treatment  at  Stanton 

1  Vide  Stanley  On  Diseases  of  the  Bones,  pp.  54,  55,  Am.  ed.,  1849. 

2  Vide  supra  in  this  connection,  Case  No.  IV.,  that  of  Elisha  Harrington.    This  patient 
had  gunshot  fracture  of  the  thigh,  and  was  transferred  from  Potomac  Creek  at  the  time 
indicated.     The  last  paragraph  in  the  comments  on  this  case  may  also  be  advantageously- 
consulted  here. 
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Hospital  was  not  due  to  any  local  miasm,  was  proved  by  the  fact 
that  the  secondary  amputations  which  were  performed  at  that  time, 
did  remarkably  well. 

My  attention  was  again  called  to  the  same  subject  in  the  summer 
of  1864.  It  was  observed  in  some  of  the  Army  General  Hospitals 
at  Washington,  and,  I  believe,  in  all  of  them,  that  osteo-myelitis 
and  kindred  disorders  were  met  with  much  more  frequently  among 
the  wounded  brought  directly  from  the  Army  of  the  Potomac,  in 
campaign  of  tne  campaign  of  1864,  which  extended  from  the  Rapidan 
amuse*3'  *°  tne  James  River,  than  in  the  campaigns  of  1862  and 
contrasted,  jggg  upon  ^  Rapidan  and  Rappahannock.  At  first  I 
thought  that  the  difference  might  possibly  be  attributed  to  a  general 
scorbutic  taint  of  these  troops  ;  but  I  found,  on  inquiry  of  the  proper 
parties,  that  the  Army  of  the  Potomac  was  less  afflicted  with 
scurvy,  and  had  a  better  state  of  general  health,  in  the  spring  of 
1864  than  in  1863,  or  even  in  1862.  I  next  suspected  that  this 
increased  tendency  to  the  occurrence  of  osteo-myelitis  might  be 
occasioned  by  a  deficiency  in  the  supply  of  food  after  the  campaign 
of  1864  opened,  but  satisfied  myself,  on  investigation,  that  the 
troops  had  never  been  supplied  with  rations  better  in  any  of  the 
preceding  campaigns.  I  then  inquired  whether  this  increased  lia- 
bility to  destructive  inflammation  of  the  medullary  tissue  might 
not  be  due  to  the  more  arduous  nature  of  the  service  in  which  the 
troops  were  engaged  in  1864,  but  failed  to  find  therein  a  satisfac- 
tory explanation  ;  for  the  labors  of  the  Army  of  the  Potomac  were 
not,  upon  the  whole,  more  severe  and  exhausting  to  the  men  in 
that  year  than  in  1863.  Failing  thus  to  find  a  satisfactory  expla- 
nation of  the  remarkable  tendency  already  mentioned,  in  the  con- 
stitutional condition  of  the  soldiers,  I  was  next  led  to  inquire 
whether  it  might  not  with  propriety  be  referred  to  the  circum- 
stances by  which  the  wounded  were  surrounded  directly  after  the 
infliction  of  their  injuries.  And  then  the  subject  of  the  compara- 
tively long  transportation  in  ambulances  and  army  wagons  over 
Battles  of  rough  roads,  to  which  great  numbers  of  those  wounded  in 
M^cohT  the  battles  between  the  Wilderness  and  Cold  Harbor  in- 
Harbor.etc.  ciusive?  m  1864,  were  subjected,  stood  out  in  bold  relief; 
and  I  am  thoroughly  satisfied  that  this  affords  the  true  explanation 
of  the  prevalence  of  osteo-myelitis  among  the  wounded  brought  from 
those  battles.  It  is  not  difficult  to  conceive  how  the  jolting  which  is 
inseparable  to  the  transportation  of  the  wounded  in  any  vehicle  on 
wheels  over  rough  country  roads,  may  assist  strongly  in  producing 
inflammation  of  the  medullary  tissue,  especially  in  those  who  have 
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suffered  gunshot  fracture  of  the  long  bones,  but  most  of  all  in 
those  who  have  suffered  a  gunshot  fracture  of  the  femur.  In  the 
first  place,  the  jolting  movements  of  the  vehicle  may  cause  the 
fragments  of  broken  bone,  if  they  are  in  apposition,  to  rub  against 
each  other  in  such  a  way  as  to  excite  inflammatory  irritation  in  the 
periosteum,  the  bone  itself,  and  the  marrow,  or  even  thrust  spiculse 
of  bone  into  the  medullary  canal.  In  the  second  place,  the  jolting 
of  the  vehicle  may  cause  the  soft  parts  to  be  pierced,  and  torn,  and 
bruised  against  the  broken  bone,  whereby  an  inflammation  is 
lighted  up  in  the  soft  parts,  which  in  turn  may  spread  by  conti- 
guity to  the  periosteum,  the  osseous,  and  the  medullary  tissues. 
Whether  this  be  the  true  explanation  of  the  way  in  which  the 
length  and  roughness  of  the  transportation  of  the  wounded  tend 
to  produce  osteo-myelitis  or  not,  I  am  strongly  impressed  with  the 
belief  that  they  do  exert  such  a  tendency ;  and  I  am  strengthened 
in  that  opinion  by  the  statement  of  Dr.  Moses  that  osteo-  statements 

-,.   .  r.  n       f  j  ofDrs.  Mose* 

myelitis  was  more  frequently  seen  in  the  Confederate  and  Janes. 
Hospital  at  Charlottesville  among  the  wounded  in  the  Maryland 
and  Pennsylvania  campaigns,  than  among  those  wounded  at  nearer 
and  more  accessible  places,  and  also  by  the  statement  of  Surgeon 
Henry  Janes,  U.  S.  Vols.,  that  but  comparatively  few  cases  of 
this  disease  occurred  among  the  wounded  at  Gettysburg  who  were 
treated  near  the  field  of  conflict. 

The  following  case  has  been  contributed  by  Dr.  David  Prince 
since  the  foregoing  was  written,  for  the  purpose  of  illustrating  still 
further  the  influence  of  transportation  in  producing  osteo-myelitis. 

Simeon  Dugger,  Co.  C,  10th  Illinois  Vol.  Infantry,  a  new  recruit  in  a 
veteran  regiment,  was  wounded  in  the  shoulder  on  or  about  Dr  Prince>g 
the  28th  of  June,  1864,  in  the  battle  of  Kenesaw  Mountain,  case-   , 
Georgia. 

The  bullet  comminuted  the  head  of  the  scapula,  on  account  of  which 
the  head  of  the  humerus  was  excised  soon  after  the  injury. 

This  man  did  well,  and  obtained  from  a  military  hospital  in  Nash- 
ville a  furlough  to  go  to  his  home  near  Jacksonville,  111.,  without  money 
and  without  any  person  to  attend  to  him. 

He  arrived  in  Jacksonville  greatly  exhausted,  and  with  diarrhoea, 
July  28,  one  month  from  the  time  of  the  injury.  The  wound  had 
united,  except  two  small  openings,  which  were  discharging  sanious 
matter. 

The  arm  had  been  tightly  bandaged  by  some  medical  man  a  few 
hours  before  his  arrival,  and  some  swelling  existed  about  the  elbow, 
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which  gradually  increased  until  it  was  opened,  August  5.  Subsequent 
probing  revealed  denudation  of  the  humerus  to  a  large  extent. 

The  patient's  diarrhoea  was  speedily  checked  by  some  quinia,  stimula- 
ting drink,  good  food,  and  rest,  and  yet  he  steadily  lost  ground. 

On  his  first  arrival  a  sustained  splint  had  been  applied,  but  it  had  to 
be  discontinued  on  account  of  the  swelling  about  the  elbow. 

The  day  the  abscess  was  opened,  he  was  carefully  moved  about  two 
miles  for  better  attention. 

August  12.  —  He  has  steadily  lost  ground,  and  he  has  bled  from  the 
opening  near  the  elbow  four  times  in  four  days,  and  a  new  opening  has 
sloughed  near  the  internal  condyle.  The  diarrhoea  is  entirely  controlled, 
and  the  dryness  of  the  tongue  is  only  moderate,  and  yet  the  appetite 
is  nil. 

Amputation  at  the  shoulder-joint,  under  ether  f  3,  chloroform  £  by 
Exarticuia-  bulk  >  pulse  before  the  amputation,  one  hundred  and  four ; 
tionofarm.  after  amputation,  one  hundred  and  twenty. 

The  brachial  artery  was  found  to  be  involved  in  the  destruction  going 
on  near  the  elbow,  from  the  branches  of  which  the  hemorrhage  had  come. 

The  humerus  was  found  denuded  of  periosteum,  on  its  anterior  sur- 
face, over  one  third  of  the  length  of  the  shaft,  and  extending  into  the 
elbow-joint,  separating  the  articular  cartilage  from  the  trochlear  surface. 

No  communication  was  found  between  this  suppurating  cavity  and 
the  original  wound,  and  the  periosteum  over  all  the  upper  portion  of  the 
bone  was  in  a  healthy  condition. 

The  angular  circumference  of  the  upper  end  of  the  fragment  had  been 
rounded  off  by  exfoliation.  The  glenoid  projection  of  the  scapula  was 
found  to  have  been  extensively  comminuted. 

The'patient  died  two  days  later  from  progressive  exhaustion,  though 
his  comfort  was  much  augmented  by  the  amputation. 

It  is  probable  that  this  man  would  have  recovered  without  diffi- 
culty, if  lie  had  remained  quietly  at  Nashville,  and  had  not  at- 
tempted to  make  the  journey  to  Jacksonville  in  Illinois. 

Symptoms  of  Osteo-myelitis.  —  The  symptoms  are  not  alike  in 
Symptoms  a^  cases  of  this  disease.  They  present  considerable 
not  uniform.  variety  in  different  instances,  in  accordance  with  the 
acuteness  of  the  attack,  the  location  and  extent  of  the  medullary- 
tissue  involved,  the  stage  of  the  disorder,  the  condition  of  the 
neighboring  soft  parts  in  respect  to  structural  lesions  inflicted  by 
accidents  or  by  surgical  operations,  and  the  condition  of  the 
diseased  bone  itself  in  the  same  respects.  If  the  inflammation  of 
the  marrow  be  complicated  with  a  traumatic  inflammation  of  the 
bone,  or  of  the  periosteum,  or  of  the  soft  structures  which  overlie 
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them,  the  symptoms  will  vary  accordingly.  The  phenomena 
attending  osteo-myelitis  induced  by  gunshot  contusion  of  a  long 
bone  in  its  continuity,  such  as  the  femur,  often  differ  considerably 
from  those  attending  osteo-myelitis  of  a  stump-bone  after  ampu- 
tation ;  and  the  symptoms  of  that  disease,  where  it  is  produced  by 
a  traumatic  solution  in  the  continuity,  are,  in  general,  not  exactly 
the  same  as  when  it  occurs  spontaneously,  and  all  the  neighboring 
parts  are  uninjured.  Osteo-myelitis,  non-traumatic  in  its  origin, 
that  is,  inflammation  of  the  medullary  tissue  of  bone,  occurring 
either  spontaneously,  or  produced  by  causes  that  are  constitutional 
in  their  operation,  such  as  the  strumous,  the  syphilitic,  and  the 
rheumatic  diatheses,  affords,  upon  the  whole,  the  best  opportunity 
to  study  the  symptomatology,  because  the  disease,  under  these  cir- 
cumstances, is  not  complicated  by  an  inflammatory  mischief  in  the 
surrounding  parts  which  may  obscure  or  even  conceal  the  inflam- 
mation of  the  marrow.  We  shall  therefore  proceed  to  describe 
first  the  symptoms  of  osteo-myelitis  occurring  in  an  uninjured  bone, 
and  afterwards  those  produced  by  the  traumatic  forms  of  the 
disease. 

The  development  of  acute  osteo-myelitis  in  a  limb  which  has 
not  been  wounded,  nor  been  the  subject  of  a  surgical  symptoms 
operation,  is  attended  by  the  phenomena  which  usually  £^1^0™ 
pertain   to  the    severe    phlegmasiae,  such  as  pain,  heat,  ofbone- 
redness,  swelling,  and   svmptomatic  fever.      Of    these 

,        ,          .    ".        i  .  Local  pain. 

symptoms,  the  local  pain  is  the  first  to  make  its  appear- 
ance. It  always  precedes  the  other  phenomena  in  non-traumatic 
inflammation  of  the  medullary  tissue,  provided  it  is  acute  in  char- 
acter.1 Case  No.  XX.  does  not  afford  an  exception  to  the  accu- 
racy of  this  statement ;  for  the  febrile  movement  of  a  high  grade, 
which  appeared  at  the  commencement  of  it,  was  rheumatic  in 
origin,  and  symptomatic  at  that  time,  not  of  inflammation  of  the 
medullary  tissue  of  the  humerus,  but  of  a  pathological  condition  of 
the  system  at  large,  which  might  soon  result  in  rheumatic  inflam- 
mation of  the  joints  on  the  one  hand,  or  in  rheumatic  inflammation 
of  the  marrow  on  the  other,  neither  of  which,  however,  had  yet 
taken  place.  'The  febrile  movement  which  was  symptomatic  of 
the  local  inflammation  appeared  later  in  that  case,  and  when  the 
other  symptoms  of  phlegmasia,  such  as  heat,  swelling,  and  redness, 
had  appeared.  But  the  local  pain  is  not  only  the  earliest  severe  and 
symptom  of  spontaneous  osteo-myelitis ;  it  is  also  very  constant- 

l  Vide  Traite  Pratique  de  la  Suppuration,  etc.,  par  E.  Chassaignac,  t.  i.  pp.  470,  472. 
Paris,  1859. 
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severe  and  distressing  in  character,  and  becoming  more  intense 
as  the  disease  becomes  more  fully  developed.  It  is,  likewise,  con- 
stant both  by  night  and  by  day,  and  continues  until  the  escape  of 
the  pus  imprisoned  within  the  unyielding  tissue  of  the  bone  has 
been  effected  by  spontaneous  perforation  of  that  tissue,1  or  by 
artificial  perforation  made  with  a  trephine,  or  until  the  diseased 
member  has  been  removed  by  amputation,  or  until  death  itself  has 
been  produced.2 

This  intense,  aching  pain  is  also  located  in  the  bone  at  the  place 
where  the  marrow  is  inflamed ;  and,  in  general,  the  precise  seat  of 
the  pain  in  its  greatest  intensity,  is  where  the  disease  of  the  mar- 
row is  most  fully  developed.  Sometimes,  however,  the  pain  is 
diffused  at  the  commencement,  through  the  whole  of  the  limb,  in 
one  of  the  bones  of  which  the  disease  is  located  ;  but  afterwards  it 
becomes  confined  to  the  spot  or  place  where  the  medullary  tissue 
is  inflamed. 

According  to  Chassaignac,  this  pain  is  peculiar  in  one  respect ; 
The  pa-n  is  and  the  patient  suffering  from  it  has  the  sensation  or 

peculiar,  .  ,  ,  .  »•  »    •  •  i  •  /> 

as  if  the        impression  that   the   diseased  bone  is  undergoing  trac- 

bone  was  be-  ,  .  ,  •  i        i 

ing  broken,  ture.  He  states  that,  almost  without  exception,  he  has 
found  this  singular  sensation  to  be  experienced  by  the  patients 
suffering  from  osteo-myelitis  and  from  acute  periosteal  abscess, 
who  have  come  under  his  observation.  He  says,  the  diseased 
limb  of  such  a  patient  cannot  be  raised  up  in  order  to  place  it 
upon  a  pillow  or  a  folded  sheet,  but  that  he  immediately  cries  out, 
"  You  are  breaking  my  leg  !  "  if  the  lesion  happens  to  be  situated 
in  the  lower  extremity.  He  also  remarks  that  this  sensation  of 
fracture  without  fracture,  which  is  present  in  some  of  the  most 
severe  forms  of  acute  disease  of  the  osseous  system,  is  worthy  of 
special  notice.3 

Again,  the  pain  produced  by  osteo-myelitis  differs  very  much 
from  that  which  is  occasioned  by  diffuse  cellulitis,  and  by  acute 
periosteal  abscess ;  for,  in  patients  afflicted  with  either  of  the  two 
diseases  last  named,  the  pain  is  mitigated  considerably  by  making 
Not  relieved  incisions  into  the  soft  parts  in  such  a  way  as  to  relieve 
to  the^ST  tne  tension  and  to  thoroughly  evacuate  the  pus,  while,  in 
parts-  patients  afflicted  with  suppurative  osteo-myelitis,  the  pain 

1  Vide  Case  XXI. 

2  Oilier  has  found,  by  experiment  on  animals,  that  the  marrow,  unlike  the  periosteum, 
is  exceedingly  sensitive  to  pain  when  irritated,  and  that  its  sensibility  increases  in  propor- 
tion to  the  nearness  of  the  source  of  irritation  to  the  nutritious  foramen  of  its  containing 
bone.    See  American  Journal  Medical  Sciences,  January,  1868,  p.  148. 

8  Vide  Traite  Pratique  de  la  Suppuration,  p.  471,  t.  i. 
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is  not  much  relieved  unless  an  aperture  is  also  made  in  the  bone, 
through  which  the  imprisoned  purulent  matter  may  flow  away. 
It  therefore  obtains  that  when  a  limb  supposed  to  be  affected 
with  diffuse  cellulitis,  or  with  acute  periosteal  abscess,  has  had 
evacuative  incisions  properly  made  into  it  without  ameliorating 
the  local  pain,  there  is  good  reason  to  inquire  whether,  independ- 
ently of  these  two  lesions,  a  suppurative  inflammation,  still  more 
deeply  seated,  is  not  going  on  within  the  osseous  tissue  itself. 

The  symptoms  which  make  their  appearance  next  after  the  pain, 
in  acute  osteo-myelitis,  non-traumatic  in  its  relations,  are  Unnatnrai 
unnatural  warmth  and  swelling  of  the  soft  parts  in  the  warmth- 
vicinage   of  the   inflamed   medullary  tissue.      The   undue   heat, 
speaking  pathogenetically,  is  produced  in  the  same  way  as  it  is  in 
the  other  varieties  of  local  inflammation.     It  is  not  characterized 
by  any  peculiar  phenomena,  and  therefore  does  not  require  any 
particular  notice  in  this  place. 

The  swelling,  however,  which  is  produced  by  this  form  of  osteo- 
myelitis, presents  several  features  which  are  worthy  of  sweuing 
special  attention.  As  already  stated,  it  makes  its  ap-  Puff?>etc- 
pearance  subsequent  to  the  local  pain.  It  begins  as  a  puffiness, 
which  is  firm  or  hard  in  feel,  and  which  is  apt  to  pit  under  pres- 
sure, or  prove  to  be  cedematous  in  character.  But  when  the  disease 
is  situated  in  the  extremities,  the  tumefaction  soon  presents  a  con- 
siderable resemblance  to  that  which  is  occasioned  by  diffuse  cellu- 
litis. In  both  disorders  the  swelling  is  flat-shaped,  and  extends 
over  a  considerable  space.  There  is,  however,  this  difference  be- 
tween them.  In  diffuse  cellulitis  the  tumefaction  generally  sinks 
down  and  disappears  in  the  neighboring  parts ;  but  in  Tera,inates 
spontaneous  osteo-myelitis  it  is  bounded  by  an  abrupt  abruPtly- 
margin  or  brim,  which  corresponds  very  closely  with  the  extent  to 
which  the  medullary  tissue  is  suppurating,1  and  as  this  disease 
travels  up  the  medullary  tube  of  a  long  bone  towards  the  trunk, 
the  swelling,  with  its  sharply  defined  and  depressed  margin,  like- 
wise extends  upwards  with  about  the  same  degree  of  rapidity.3 
If  this  feature,  which  pertains  to  the  tumefaction  occasioned 
by  acute  spontaneous  osteo-myelitis,  is  well  marked,  it  is  of  very 
great  importance  in  a  diagnostic  point  of  view.  It  enables  us  to 
affirm  not  only  that  osteo-myelitis  is  present,  but  to  point  out  with 

1  Vide  Case  XX. 

2  Chassaignac,  while  speaking  of  the  tumefaction  which  characterizes  acute  osteo-mye- 
litis of  the  extremities,  says  there  is  formed,  at  the  precise  limit  of  the  osseous  suppuration, 
an  abrupt  rim,  at  which  the  hard  and  painful  puffiness  suddenly  ceases.     Traite  Pratique 
de  la  Suppuration,  p.  472  t.  i. 
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considerable  accuracy  the  limits  of  the  disease.  The  "  puffy  tumor  " 
Puffy  tumor  °f  the  scalp,  which  was  first  described  by  Pott,  is  an  exam- 
of  scalp.  p|e  of  the  kmd  of  swelling  which  accompanies  this  disease 
when  it  involves  the  cranial  bones.  Surgeons  have,  for  a  long 
time,  been  cognizant  of  the  import  and  value  of  this  peculiar  kind 
of  tumefaction  of  the  scalp  in  cases  where  the  cranium  has  sustained 
an  injury  in  the  nature  of  a  bruise  or  a  linear  fracture.  The  puffy 
swelling  due  to  osteo-myelitis  when  it  occurs  in  the  extremities,  is 
also  an  important  symptom,  provided  it  is  clearly  marked,  and  its 
boundaries  are  distinctly  defined. 

With  regard  to  the  discoloration  of  the  skin  (redness)  which 
accompanies  acute  inflammation  of  the  medullarv  tissue, 

Oolorofskin.  \  .          .  J 

there  is  not  much  to  be  said,  since  it  appears  to  be  a 
matter  of  minor  importance.  The  hue  is  generally  reddish,  and 
not  deeply  so,  but  it  varies  considerably  in  different  cases.  Some- 
times, however,  the  redness  of  the  affected  part  is  intense,  and 
accompanied  by  a  lively  warmth.  Occasionally  the  parts  are  un- 
naturally pale. 

Another  local  symptom  of  considerable  importance  which  may 
Free  on  with  he  occasioned  by  acute,  non-traumatic  osteo-myelitis,  is 
the  pus.  ^e  admixture  of  free  oil  with  the  pus  discharged  by  in- 
cision from  beneath  the  deep  fascia  in  the  vicinity  of  the  diseased 
bone.  Chassaignac  states  that  in  all  of  his  cases  of  osteo-myelitis, 
without  exception,  he  found  the  sub-aponeurotic  pus  extensively 
besprinkled  with  oil  globules.1  The  author  also  has  noticed  free 
oil  mixed  with  the  pus  discharged  from  the  soft  parts  in  the  neigh- 
borhood of  the  seat  of  disease  in  at  least  one  case  of  suppurative 
osteo-myelitis ;  and  it  is  probable  that  he  would  now  be  able  to 
distinctly  recollect  several  other  cases  of  that  disease  accompanied 
by  an  oily  condition  of  the  pus,  if  his  attention  had  been  sufficiently 
directed  to  this  point  at  the  time  of  their  occurrence.  Chassaignac 
Also  in  acute  further  states  that  he  has  met  with  a  similar  admixture 

periosteal  />      •1111*11  •  r*  •  i 

abscess.  or  oil  globules  with  the  pus  in  cases  ot  acute  periosteal 
abscess,  but  that  he  has  not  met  with  it  in  cases  of  diffuse  cellu- 
litis,  even  when  the  parts  beneath  the  deep  fascia  are  involved  in 
the  disease.  The  oily  condition  of  the  pus,  therefore,  indicates 
that  either  suppurative  osteo-myelitis  or  acute  periosteal  abscess  is 
present. 

The  acute  variety  of  non-traumatic  inflammation  of  the  medul- 
lary tissue  is  always  accompanied,  as  soon  as  the  disease  is  fully 
developed,  by  considerable  constitutional  disturbance  of  a  febrile 

1  Vide  Traite  Pratique  de  la  Suppuration,  t.  i.  p.  473. 
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character,  or,  in  other  words,  by  a  fever  which  is  symptomatic  of 
the  local  mischief.  This  fever  always  shows  a  strong  tendency  to 
take  an  irritative  type,  and  is  accompanied  by  marked  irritative 

1  n  i       i'    i   •  i  •  -n         i  i  •   •       fever  and 

tokens  ot  general  debility.     JB  urthermore,  osteo-myentis  delirium. 
in  an  acute  form  almost  always  produces  much  disturbance  of  the 
nervous  system,  and  sometimes  even  delirium.1 

We  will  next  proceed  to  describe  the  phenomena  produced  by 
inflammation  of  the  medullary  tissue  in  a  long  bone,  the   Symptom8 
continuity  of  which  has  been  destroyed  either  by  casualty  ^"ion'of 
or  by  surgical  operation,  and  the  neighboring  soft  parts  b 
wounded,  as,  for  example,  by  gunshot  fracture,  or  by  resection,  or 
by  amputation.     When  osteo-myelitis  in  an  acute  form  Afterainpu- 
invades  the  stump  of  an  amputated  limb,  it  usually  be-   * 
comes  the  seat  of  a  severe,  aching  pain,  which  is  deep-seated,  and 
appears  to  the  patient  to  be  located  in  the  diseased  bone  itself. 
The  stump  also  becomes  swelled,  and  both  redder  and  hotter  than 
natural.     The  tumefaction  often  has  a  puffy  appearance.  Puffy  sweii- 
being  oedematous,  and  pitting  under  pressure  made  with  stump, 
the  fingers.     The  flow  of  pus  from  it,  if  union  have  not  yet  taken 
place,  becomes  diminished  in  quantity  and  thin,  or  serous  in  quality. 
Sometimes  the  purulent  secretion  becomes  watery,  and  almost  en- 
tirely ceases.      Occasionally  it   is  stained   with  hematoidin,    and 
looks  not  unh'ke  bloody  serum.     There  is  often  a  tendency  on  the 
part  of  the  bone  to  protrude ;  and,  if  the  sawn  end  of  it  be  ex- 
amined, the  stump  having  been  reopened  if  necessary  to  permit  it, 
the  marrow  is  found  to  be  inflamed,  and  to  protrude  con-  Marrow  pro. 
siderably  from  the  medullary  canal.2     If  this  examination  trudes> 
be  made  at  an  early  period,  the  extruded  marrow  is  found  to  be 
either  red  or  reddish-brown  in  color,  and  toughened,  sclerosed,  or 
carnified  in  consistence.     If,  however,  this  examination  be  made  at 
a  late  period,  the  inflamed  or  hepatized  marrow  is  not  unfrequently 
seen  to  be  dotted  with  numerous  foci  of  suppuration,  and  drops  of 
pus  may  be  observed  exuding  from  it.     At  the  same  time  the 
patient  exhibits  a  great  deal  of  constitutional  disturbance.     He  is 
restless,  agitated,  nervous,  and  has  fever  of  an  irritative  type.     In 
bad  cases  he  is  also  delirious,  and  much  reduced  in  strength. 

1  Vide  Case  No.  XVII. 

2  Pirogoff  says,  "  A  very  frequent  phenomenon  in  chronic  osteo-myelitis  after  amputation 
is  a  fungous  growth  (exuberant)  shooting  out  from  the  medullary  canal,  which  now  and 
then  attains  considerable  size,  and  protrudes  from  the  exposed  end  of  the  bone.     When 
this  growth  has  been  very  sensitive,  I  have  found  after  death  disseminated  abscesses  and 
dense  (hepatized)  red  spots  in  the  medullary  substance."    We  should  here  remark  that  the 
marrow  generally  protrudes  also,  in  cases  of  acute  osteo-myelitis  following  amputation,  from 
the  end  of  the  stump-bone. 
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The  following  case  affords  a  good  example  of  acute  osteo-mye- 
litis  following  amputation  of  the  thigh,  as  it  was  seen  in  our  mili- 
tary hospitals  during  the  war,  the  symptoms  having  been  carefully 
noted.  It  occurred  in  the  author's  practice. 

CASE  XXIV.  Suppurative  Osteo-myelitis  (acute)  following  Primary 
Amputation  of  Right  Thigh  for  Gunshot  Injury ;  Death  Thirty  Days 
after  the  Operation  from  Pyaemia  ;  Autopsy  ;  Secondary  Abscess  of  the 
Lungs;  Thrombosis  of  the  Femoral  Vein,  with  Puriform  Softening  of 
Clot.  —  Private  R.  W.  Lurchin,  Co.  F,  6th  Maine  Vols.,  aged  28,  and 
of  sound  constitution,  was  wounded  by  fire-arms,  in  battle,  near  Freder- 
icskburg,  Va.,  May  3, 1863,  and  had  his  right  thigh  amputated  primarily, 
by  the  circular  method,  at  the  junction  of  its  middle  and  inferior  thirds, 
for  that  cause. 

case  in  May  8.  —  He  was  brought  to  the  Stanton  U.  S.  Army  Gen- 

"  s«»>ton"     eraj  Hospital  from  the  front ;  general  condition  good  ;  directed 
Hospital.       the  water-dressing  to  be  applied  to  the  stump. 

May  11.  —  He  is  restless,  and  complains  of  having  pain  in  the  stump ; 
pulse  104  and  full ;  prescribed  pulv.  Doveri  grs.  v.  et  camphor,  gr.  i.  ter 
in  die. 

May  15. —  Stump  suppurating  freely;  pulse  90;  tongue  coated; 
appetite  poor ;  bowels  confined  ;  prescribed  ol.  ricini  f.  g  i.,  and  allowed 
him  to  have  milk-punch. 

May  21. —  His  appetite  continues  poor  ;  ordered  him  to  take  quiniae 
sulph.  grs.  ii.  in  solution,  three  times  a  day,  and  to  continue  the  milk- 
punch. 

May  24.  —  He  is  restless,  and  again  complains  of  pain  in  the  stump  ; 
tongue  coated  and  bowels  confined ;  prescribed  hydrarg.  cum  cretk  et 
pulv.  rhei  aa,  grs.  x.  to  be  taken  at  once ;  to  have  milk  and  eggs  for 
diet. 

May  25.  —  The  pain  in  the  stump  continues,  and  is  referred  to  the 
bone  by  the  patient ;  the  stump  is  also  swelled,  and  the  discharge  from 
it  diminished  in  quantity ;  skin  tinged  slightly  yellow ;  the  presence  of 
osteo-myelitis  is  affirmed  ;  prescribed  elixir,  vitriol,  gtts.  x.,  to  be  taken 
with  the  quinine. 

May  28.  —  His  general  condition  is  better ;  tongue  and  skin  moist ; 
but  the  bone-pain  continues  in  his  stump. 

May  29.  —  He  has  passed  a  very  restless  night.  The  bone-pain  in 
the  stump  has  increased,  and  is  now  very  severe.  He  has  mild  delirium, 
dyspnoea,  and  cough.  Prescribed  potass,  iodid.  9  i.  dissolved  in  aqua 
camphorae  f.  s  iv.,  and  directed  a  tablespoonful  to  be  taken  every  six 
hours,  together  with  porter  and  any  nutriment  he  may  desire. 

May  30.  —  Delirium  increased  ;  pulse  rapid  and  feeble ;  the  granula- 
tions have  sloughed  off  from  the  end  of  the  bone  in  the  stump,  and  pus 
is  now  seen  oozing  from  the  marrow  there. 
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May  31.  —  He  is  still  worse ;  has  profuse  perspirations ;  pulse  130, 
quick  and  feeble  ;  tongue  brown  and  dry. 

June  2.  —  He  died  at  six  o'clock  A.  M.,  of  pyaemia. 

The  autopsy  showed  that  the  medullary  tissue  in  the  canal  of  the 
stump-bone  was  inflamed ;  that  it  had  a  dark-red  color,  an  increased 
consistence  (sclerosis),  and  contained  a  large  number  of  small  isolated 
or  distinct  abscesses,  which  varied  in  size  from  a  pin-head  to  a  pea ; 
that  suppuration  was  also  going  on  among  the  muscular  structures  of 
the  stump;  that  the  orifice  at  the  end  of  the  femoral  vein  was  not 
closed ;  that  the  vein  itself  was  filled  with  a  dirty-looking,  gray-colored, 
semi-fluid  substance,  which  resembled  pus,  for  a  considerable  distance 
above  the  first  valve  from  its  end  (puriform  softening  of  the  Softening  of 

i      i  i  i  i        thrombus, 

thrombus)  ;  *  that  there  were  about  a  dozen  secondary  ab-  and  second- 
scesses  in  the  superficies  of  the  lungs  (both)  ;  that  these  pul-  seJ. a  ' 
monary  abscesses  varied  in  size  from  a  pea  to  an  almond ;  that  the 
kidneys  appeared  to  be  fatty  ;  and,  finally,  that  the  liver  and  spleen 
were  normal.  The  femoral  vein  was  empty,  but  considerably  shrunken 
in  calibre  from  its  end  up  to  the  first  valve,  and  above  that  point  it  was 
filled  with  puriform  matter. 

Comments.  —  The  clinical  history  of  this  case  presents  a  strong 
resemblance  to  that  of  Case  No.  I.  Both  patients  had  sustained 
primary  amputation  of  the  thigh  for  gunshot  injuries.  In  both  of 
them  the  first  symptom  produced  by  the  inflammation  of  the  med- 
ullary tissue  was  pain,  intense,  seated  deeply  in  the  stump,  appar- 
ently in  the  bone.  In  both  of  them  the  stump  became,  swelled, 
hot,  and  tender ;  the  discharge  of  purulent  matter  got  deteriorated 
in  quality,  and  diminished  in  quantity ;  the  inflamed  marrow  was 
hepatized,  and  protruded  from  the  medullary  canal  at  the  sawn  end 
of  the  bone,  and  towards  the  close  of  life  drops  of  pus  were  seen 
oozing  from  it.  In  both  of  them  the  symptomatic  fever  was  well 
marked  and  irritative  in  character.  There  was  thirst,  a  furred 
tongue,  loss  of  appetite,  a  frequent  pulse,  a  hot  skin,  restlessness, 
anxiety,  much  disturbance  of  the  nervous  system,  and  considerable 
debility.  In  both  of  them  pyaemia  supervened,  and  speedily  proved 
fatal ;  and  on  making  the  autopsy,  a  number  of  isolated,  small-sized 
abscesses,  or  foci  of  suppuration,  were  found  scattered  through  the 
inflamed  medullary  tissue. 

In  the  case  just  related,  the  first  symptom  of  pyaemia  appeared 
eight  days  before  death.     It  was  a  jaundiced  hue  of  the  Symptomg 
skin.      Five  days  later  dyspnoea  and  cough   appeared.  ofpyaemia- 
They  were  symptoms  of  pyaemic  pneumonia.     From  this  time  he 
sank  rapidly,  and  in  three  days  died.     The  profuse  sweats  and  the 

l  Vide  Virchow's  Lectures  on  Cellular  Patiwlogy,  pp.  233,  234.    Am.  ed. 


352  B.  PHILLIPS'  CASE  OP  OSTEO-MYELITIS. 

dry-brown  condition  of  the  tongue  were  produced  by  the  pyaemia. 
It  is  important  in  a  practical  point  of  view  to  separate  the  symp- 
toms of  osteo-myelitis  from  those  of  pyaemia. 

The  next  case  occurred  in  civil  life.  In  it  the  discharge  of  pus 
was  not  diminished  in  quantity,  although  the  quality  was  very 
much  altered,  and  the  odor  very  offensive. 

CASE  XXV.  Acute  Osteo-myelitis  (suppurative)  following  Amputa- 
tion of  Thigh,  and  accompanied  by  Extensive  Separation  of  the  Perios- 
teum ;  Necrosis ;  Death  on  the  Nineteenth  Day ;  Autopsy  ;  Secondary 
Abscesses  in  Lungs  ;  reported  by  B.  Phillips,  Esq.  —  A  woman  had  her 
leg  removed  above  the  knee.  For  five  or  six  days  nothing  remarkable 
occurred  :  on  the  application  of  the  second  dressing,  it  was  noticed  that 
Tenderness  there  was  a  large  quantity  of  pus  ;  on  the  eleventh  day  there 

and  tumefac-  J  „ J 

tion.  was  much  tumefaction,  and  she   would  scarcely  allow   the 

stump  to  be  touched,  so  very  painful  was  it ;  and  upon  the  application 
of  slight  pressure,  a  large  quantity  of  pus  gushed  out  from  a  small 
aperture.  On  the  fifteenth  day  the  prostration  was  great,  and  it  was 
ordered  that  she  should  take  porter  with  small  doses  of  opium  and 
quinine ;  they  produced  no  good  effect.  Diarrhoea,  with  stools  every 
hour,  succeeded  on  the  sixteenth  day,  and  on  the  nineteenth  she  died, 
Pitting  on  tne  thigh  being  oedematous,  presenting  a  yellowish  tint,  pitting 
pressure.  much  under  pressure,  the  pus  from  the  eleventh  day  being  so 
fetid  that  the  room  was  almost  insupportable.  Most  of  the 

Fetid  pas.  .  * 

viscera  were  in  an  unhealthy  state  ;  there  were  purulent  col- 
lections in  the  lungs.  The  medullary  tissue  was  detached  from  the 
bone  to  the  extent  of  nearly  three  inches ;  the  periosteum  to  a  nearly 
similar  extent;  the  medulla  was  broken  down  and  infiltrated  with  pus, 
and  the  bone  evidently  dead.  Above  the  point  named,  the  medullary 
tissue  was  red,  and  more  than  usually  firm ;  still  higher,  both  were 
nearly  in  their  natural  state,  though  the  cancelli  were  filled  with  an 
albuminous  fluid. 

There  were  here  three  well-marked  local  symptoms :  1st,  excessive 
tenderness  and  tumefaction  of  the  amputated  surface  ;  2d,  profuse  and 
fetid  purulent  secretion,  unconnected  with  the  amputated  surface ;  and, 
3d,  a  pitting  upon  pressure  of  the  lower  part  of  the  thigh.  These  symp- 
toms [says  Phillips]  have  always  been  present  in  the  cases  I  have  seen 
at  this  stage  of  the  disease.1 

Comments.  — The  highly  fetid  character  of  the  pus  in  this  case, 
after  the  eleventh  day,  rendered  the  probability  at  the  time  strong 
that  it  was  produced  either  from  the  bone  itself  or  from  the  struc- 
tures in  immediate  relation  with  the  osseous  tissue,  such  as  the 
periosteum  and  the  marrow. 

i  Vide  London  Medical  Gazette,  vol.  xiii.  p.  192. 
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The  profmeness  of  the  purulent  secretion  was  also  a  symptom 
worthy  of  some  attention  in  this  instance.  The  discharge  of  pus 
appears  to  have  been  decidedly  more  copious  than  it  would  have 
been  if  it  proceeded  from  the  wound  of  operation  alone.  From 
this  fact  it  could  have  been  justly  inferred  at  the  time  that  there 
was  a  suppurating  surface  of  considerable  extent  within  the  stump, 
in  addition  to  that  afforded  by  the  wound  of  operation.  The  fetid 
character  of  the  purulent  discharge  would  have  suggested  that  it 
came  from  the  vicinity  of  the  bone,  and  therefore  from  either  the 
inflamed  marrow  or  the  periosteum,  or  both  of  them.  The  exam- 
ination of  the  stump  after  death  showed  that  the  marrow  sUppUTation 
was  in  a  state  of  suppurative  inflammation,  and  entirely  ofmarrow- 
separated  from  the  surrounding  bone  to  the  extent  of  nearly  three 
inches,  and  that  the  periosteum  was  detached  to  nearly  the  same 
distance  from  the  end  of  the  stump-bone.  In  this  way  a  large 
suppurating  surface  was  produced  in  addition  to  that  afforded 
directly  by  the  section  of  the  parts  made  in  performing  the  ampu- 
tation, and  by  it  the  purulent  matter  discharged  from  the  stump 
was,  in  great  part,  furnished.  A  suppuration  more  8uppurati0n 
abundant  in  quantity  than  can  be  satisfactorily  accounted  Profuse- 
for  by  the  size  of  the  wound  of  operation,  or  the  extent  of  the  raw 
surface  from  which  it  appears  to  be  discharged,  may,  therefore, 
become  a  symptom  of  considerable  practical  importance.  Mr. 
Hey,  the  celebrated  English  surgeon,  turned  it  to  good  account  in 
connection  with  a  suppurating  sinus  of  the  leg ;  and,  inferring  from 
it  that  the  interior  of  the  tibia  was  diseased,  he  proceeded  to  per- 
form a  surgical  operation  on  said  bone,  and  obtained  a  very  grati- 
fying result. 

Again,  in  this  case  the  bone  was  extensively  necrosed,  although 
no  line  of  separation  had  been  formed  at  the  period  when  death 
occurred.  The  vitality  of  the  osseous  tissue  appears  to  have  been 
destroyed  by  cutting  off  its  supply  of  blood,  through  the  detach- 
ment, or  the  separation  from  it,  of  the  marrow  and  the  periosteum. 
Now  this  detachment  of  these  vascular  structures  was  directly 
occasioned  by  the  inflammatory  process ;  moreover,  such  detach- 
ment from  the  bone  is  a  not  uncommon  result  of  the  inflammation 
of  those  tissues.  It  is  for  this  reason  that  inflammation  of 
the  periosteum  and  medullary  tissue,  especially  in  stump-bones, 
not  unfrequently  terminates  in  extensive  destruction  of  the  osseous 
tissue.1  The  portion  of  the  bone  which  is  deprived  of  an  adequate 

1  Perhaps,  however,  traumatic  necrosis,  especially  when  it  occurs  in  the  flat  bones  and 
in  the  continuity  of  the  long  bones,  is  produced  more  frequently  by  secondary  inflammation 
23 
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supply  of  blood,  dies  in  precisely  the  same  way  that  the  soft  parts 
do  when  affected  with  dry  gangrene.  Such  cases  of  necrosis  may, 
Dry  gan-  therefore,  without  any  violation  of  the  rules  of  propriety, 
bone.  be  called  examples  of  dry  gangrene  of  bone. 

Furthermore,  certain  points  in  the  pathological  anatomy  of  osteo- 
myelitis were  very  distinctly  seen  in  this  case.  The  portion  of  the 
marrow  which  corresponded  with  the  necrosed  bone,  was  broken 
down  and  infiltrated  with  pus,  or,  in  other  words,  it  was  the  seat 
of  suppurative  inflammation.  Above  the  part  named,  the  medul- 
lary tissue  was  red  in  color  and  more  than  usually  firm  in  consis- 
tence (carnified)  ;  and  still  higher  up  it  presented  a  natural  ap- 
pearance. A  passing  allusion  only  is  now  made  to  this  branch  of 
the  subject,  as  it  will  be  fully  discussed  in  another  portion  of  this 
essay. 

The  next  case,  which  also  occurred  in  civil  practice,  is  offered 
in  further  illustration  of  the  symptomatology  of  osteo-myelitis. 

CASE  XXVI.  Acute  Osteo-myelitis  (suppurative)  following  Amputa- 
tion of  the  Thigh  for  Disease  of  the  Knee-joint ;  Death  on  the  Twenty- 
second  Day  from  Pyaemia;  Autopsy ;  Secondary  Abscesses  in  Lungs; 
Saphena  Vein  contained  a  Puriform  Liquid;  Extensive  Necrosis;  re- 
ported by  B.  Phillips,  Esq.  —  A  scrofulous  lad,  of  seventeen,  had  suf- 
fered from  a  disease  of  the  knee-joint,  accompanied  by  ulceration  of 
the  cartilages,  and  succeeded  by  anchylosis  ;  the  leg  had  been  permitted 
to  anchylose  at  nearly  right  angles  with  the  thigh  ;  the  limb  was  found 
inconvenient,  and  he  determined  to  have  it  removed. 

Amputation  was  performed  without  the  occurrence  of  any  drawback. 
Amputation  ^n  tne  removal  °f  the  first  dressings,  union  had  taken  place, 
of  thigh.  except  at  the  point  where  the  ligatures  were  situated.  On 
the  eleventh  day  there  was  a  very  manifest  tumefaction  of  the  stump, 
and  great  sensibility  was  displayed  when  it  was  dressed  ;  the  next  day 
Teiiow  skin  there  was  a  general  yellowness  over  the  body ;  and  when  the 

•nd  fetid  . 

PUS.  dressings  were  being  renewed,  a  little  pressure  caused  the 

escape  of  a  large  quantity  of  fetid  pus,  which  had  also  a  yellowish 
tinge. 

To  these  symptoms  succeeded  hectic  fever,  delirium,  diarrhoea,  and, 
on  the  twenty-second  day,  death. 

On  examination  it  was  found  that  a  portion  of  the  medullary  tissue 
was  hanging  from  the  canal  in  a  sphacelated  state ;  higher  up  in  the 
canal  were  large  quantities  of  pus  ;  the  bone  was  necrosed  ;  the  perios- 

of  the  osseous  tissue  itself  (ostitis),  having  an  acute  character,  than  it  is  by  the  mechanical 
detachment  of  the  marrow  and  periosteum  from  the  bone.  See  chapters  on  Ostitis  and 
Necrosis  belonging  to  this  section,  where  this  subject  is  discussed  at  considerable  length. 
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teum  was  separated  from  the  bone  by  purulent  matter ;  the  whole  of 
the  lower  part  of  the  thigh  was  infiltrated ;  the  saphena  vein    Pug  in 
was  inflamed,  and  was  loaded  with  pus l  up  to  within  half  an  »aph«"»». 
inch  of  its  junction  with  the  femoral ;  the  lungs  were  also  infiltrated 
with  the  same  substance  ;  and  to  this  I  attribute  [Mr.  Phillips  adds]  the 
very  fetid  character  of  the  breath  in  this  case.2 

Comments.  —  In  the  acute  forms  of  osteo-myelitis  following  am- 
putation, the  purulent  matter  discharged  from  the  stump  is  almost 
always  of  poor  quality,  being  either  watery,  flaky,  sanguinolent, 
or  fetid.  The  quantity  of  it  is  also  affected  by  that  disease,  being, 
for  the  most  part,  considerably  diminished  thereby.  Sometimes, 
however,  the  flow  of  pus  from  the  stump  is  decidedly  increased 
from  the  suppuration  of  the  inflamed  marrow  and  periosteum,  as  it 
appears  to  have  been  in  the  two-  cases  last  related.  Besides  these 
alterations  in  the  character  of  the  purulent  matter  secreted  in  the 
stumps  of  amputated  limbs  which  are  the  seat  of  acute  osteo-mye- 
litis, still  another  one  is  present  if  the  morbid  process  prove  de- 
structive to  the  bone.  Under  such  circumstances  the  purulent  dis- 
charge always  contains  more  or  less  debris  of  the  osseous  Debris  of 
tissue  which  is  being  demolished,  in  the  shape  of  small  sue. 
granules  of  calcareous  matter,  resembling  fine  sand  and  minute 
fragments  of  the  bone  itself,  which,  when  examined  with  the 
microscope,  are  found  to  contain  lacunse,  canaliculi,  and  Haversian 
canals.  We  can  readily  turn  this  pathological  fact  to  a  practical 
account.  If,  in  any  case  of  suppuration,  we  are  in  doubt  as  to 
whether  the  osseous  tissue  is  involved  in  that  process*  a  micro- 
chemical  examination  of  the  purulent  discharge  will  effectually 
settle  the  question. 

In  the  chronic  form  of  osteo-myelitis  affecting  stumps,  the  flow 
of  pus,  or  the  suppuration,  is  generally  profuse.     That  chronic 
variety  of  the  disease  generally  occasions  necrosis  of  the  tts. 
osseous  tissue  to  a  greater  or  less  extent,  and  the  dead  bone  in 
turn  irritates  the  parts  surrounding  it,  and  thus  occasions  a  copious 
secretion  of  purulent  matter  or  a  succession  of  abscesses.     In  such 
cases  the  pus  may  also  be  charged  with  the  debris  of  the  osseous 
tissue  that  is  being  destroyed  in  order  to  permit  the  separation  of 
the  dead  from  the  living  bone.    Its  quality,  too,  is  generally  altered 

1  In  this  case  there  had  doubtless  been  thrombosis  of  the  saphena  vein,  and  what  Mr. 
Phillips  took  to  be  pus  was  probably  a  puriform  substance  produced  by  purely  chemical 
agencies  during  the  softening  of  the  thrombus  with  which  the  vein  was  obstructed.    Vide 
Virchow's  Cellular  Pathology,  p.  234.    Am.  ed. 

2  Vide  London  Medical  Gazette,  vol.  xiii.  pp.  192, 193. 
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from  that  of  the  laudable  standard.  In  very  chronic  cases  the  author 
has  occasionally  seen  it  so  thin  and  destitute  of  pus  corpuscles  that 
it  looked. not  unlike  a  limpid,  pale,  straw-colored  serum.  In  other 
cases  of  the  disease  in  a  chronic  form,  he  has  found  it  thin,  dark- 
yellow  in  color,  and  very  offensive  in  odor.1  Sometimes,  however, 
the  purulent  discharge  is  very  healthy. 

The  symptoms  of  osteo-myelitis  attending  a  compound  fracture 
of  a  long  bone,  for  example,  a  gunshot  fracture  of  the  femur,  are, 
for  the  most  part,  the  same  as  those  produced  by  this  disease  when 
it  follows  amputation  performed  in  the  continuity  of  the  same  bone. 
In  both  cases  there  is  generally  deep-seated  pain  (bone-pain),  un- 
natural warmth  and  swelling,  with  more  or  less  redness  of  the 
soft  parts  in  relation  with  the  bone  or  bones  which  constitute  the 
seat  of  the  disease.  The  discharge  of  purulent  matter  is  distuibed 
in  the  same  way  in  both  of  them.  In  several  instances  of  gunshot 
change  in  fracture,  the  comparative  dry  ness  of  the  wound,  or  the 
the  wound.  diminished  quantity  and  thin,  serous  quality  of  the  pus, 
have  been  among  the  earliest  symptoms  of  osteo-myelitis  that 
attracted  the  author's  attention.  The  chief  points  of  difference  be- 
tween them,  in  respect  to  symptomatology,  may  be  referred  to  the 
fact  that,  in  the  stump  of  an  amputated  limb,  the  inflamed  marrow 
can  be  seen  at  the  end  of  the  bone,  and  its  precise  condition  noted 
while  in  cases  of  gunshot  fracture  the  medullary  tissue  cannot  bt 
submitted  to  ocular  examination,  and  its  pathological  condition 
can  only  be  inferred. 

Although  severe  pain  is  a  constant  symptom  of  those  form* 
Pain  as  a  °^  osteo-myelitis  which  are  not  traumatic  in  their  origin^ 
•ymptom.  an(j  wnere  the  integrity  of  the  bone  is  therefore  preserved, 
it  is  not  a  constant  symptom  of  the  forms  of  the  disease  which  are 
produced  by  amputation,  resection,  and  compound  fracture.  The 
degree  of  the  pain  in  traumatic  osteo-myelitis  is  very  much  less  in 
some  cases  than  in  others,  and  occasionally  there  is  very  little  of 
it.  We  will  therefore  proceed  in  the  next  place  to  inquire  into 
the  conditions  or  circumstances  which  may  modify  the  pain  of 
osteo-myelitis  by  either  increasing  or  diminishing  its  severity.  We 
find,  firstly,  that  the  intensity  of  the  pain  produced  by  inflamma- 
tion of  the  medullary  tissue  is,  other  things  being  equal,  very  much 
increased,  if  the  neighboring  osseous  tissue  is  also  inflamed  ;  sec- 
ondly, that  the  sensibility  to  the  pain  occasioned  by  inflammation 

i  Vide  Case  V. 
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of  the  medullary  tissue,  is  decidedly  diminished  by  the  hebetude  of 
pycemia,  and  of  typhoid  disease  in  general ;  and,  thirdly,  that  the 
osteo-myelitic  pain  is  very  much  less,  if  the  integrity  of  the  com- 
pact tissue  of  the  diseased  bone  be  destroyed  by  perforation, 
division,  or  in  any  other  manner  that  permits  the  protrusion  of  the 
swollen  marrow,  and  the  ready  escape  of  the  purulent  matter  from 
the  medullary  canal  as  soon  as  it  is  formed.  The  author  has  not 
unfrequently  seen  osteo-myelitis  occurring  in  connection  with  am- 
putation and  compound  fracture,  and  attended  with  but  little  pain, 
apparently  for  the  reason  just  mentioned.  In  one  case  of  gunshot 
fracture  of  the  thigh  which  went  on  to  a  fatal  conclusion,  there 
being  but  very  little  pain  in  any  part  of  its  course,  it  was  found,  on 
making  the  autopsy,  that  although  there  was  extensive  suppuration 
of  the  medullary  tissue,  the  pus  could  readily  escape  from  the 
medullary  canal  at  the  place  of  fracture,  and  from  the  limb  itself 
through  the  track  of  the  wound  made  by  the  projectile.1  There 
was,  therefore,  but  little  chance  for  purulent  matter  to  become 
imprisoned  within  the  unyielding  walls  of  the  bone,  and  thus  the 
symptom  of  pain  was  almost  entirely  avoided.  But  candor  com- 
pels the  author  to  state  that  he  has  occasionally  seen  cases  of 
suppurative  osteo-niyelitis  accompanied  with  only  a  trifling  degree 
of  pain,  wherein  he  was  unable  to  assign  any  satisfactory  cause 
for  the  absence  of  that  particular  symptom  which  in  many  instances 
is  the  most  prominent  of  all.  Further  investigation  is  necessary 
for  the  elucidation  of  this  point. 

Again,  the  pain,  and  other  symptoms  of  osteo-myelitis,  after 
having  been  very  severe  for  a  considerable  length  of  time,  may 
suddenly  cease  on  the  appearance  of  a  small  circumscribed  swelling, 
containing  pus,  in  the  soft  parts  near  the  spot  where  the  pain  was 
most  intense.  In  such  cases  spontaneous  perforation  of  the  bone 
occurs,  and  the  purulent  matter  escaping  from  its  place  of  confine- 
ment within  the  bone,  produces  an  abscess  of  the  neighboring  soft 
parts.  This  is  precisely  what  happened  in  a  case  reported  by  Mr. 
Hey,  No.  XXI.  of  this  essay,  in  another  related  by  Mr.  Stanley, 
No.  XXXVIII.,  and  in  another  recorded  by  Mr.  Pott,  vide  Case 
No.  VIII. 

Finally,  a  critical  examination  of  the  subject  shows  that  in  most 
cases  of  acute  osteo-myelitis,  the  symptoms  bear  a  pretty  Order  of 
constant  relation  to  each  other.     The  pain  appears  first,   w™?*01™- 
and  is  followed  in  a  short  time  by  heat  and  swelling,  with  more  or 

i  Vide  Case  X. 
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less  reddening  of  the  surface,  at  the  seat  of  the  disease.  This 
relationship  of  the  symptoms,  however,  does  not  always  obtain  ; 
for  it  sometimes  happens  that  although  the  osteo-myelitic  pain  is 
very  intense,  and  the  morbid  process  very  acute,  several  days 
elapse  without  the  production  of  the  other  local  symptoms  of 
phlegmasia,  namely,  heat,  redness,  and  swelling.  The  following 
case,  which  occurred  in  the  author's  practice,  affords  a  good  illus- 
tration of  this  important  clinical  fact. 

CASE  XXVII.  Gunshot  Wound  involving  Inner  Condyle  of  Right 
Femur ;  Secondary  Arthritis  of  a  Severe  Character  occurred  Ten  Days 
afterwards  ;  Amputation  at  Junction  of  Middle  and  Inferior  Thirds  of 
Thigh  ;  Death  by  Secondary  Hemorrhage  on  the  Fifteenth  Day  after  that ; 
Suppurative  Osteo-myelitis  discovered  at  the  Autopsy.  —  Private  James 
N.  Saxon,  Co.  D,  9th  Louisiana  (Confederate),  aged  27,  and  of  good 
constitution,  was  admitted  to  the  Stanton  U.  S.  Army  General  Hospital, 
November  9,  1863,  from  the  field.  He  had  been  wounded  and  captured 
November  7,  in  the  action  at  Rappahannock  Station. 

On  examining  him,  it  was  found  that  a  conical  musket  bullet  had  pen- 
Gunshot  etrated  his  right  knee  from  the  front,  about  three  inches  above 

•wound  of  ,..,..  i  11 

knee.  the  patella,  on  a  line  with  its  inner  margin,  and  passed  down- 

wards, backwards,  and  a  little  inwards  so  as  to  escape  from  the  calf  of  the 
leg,  at  its  inner  side,  about  six  inches  below  the  flexure  of  the  knee- 
joint.  The  bullet  passed  through  the  internal  condyle  of  the  femur, 
fracturing  it  with  comminution.  The  knee  was  bent  when  the  wound 
was  inflicted.  The  wound  itself  was  but  moderately  inflamed.  The 
period  for  the  performance  of  primary  amputation  having  already  gone 
by,  it  was  thought  to  be  expedient  to  apply  simple  dressings  to  the 
wound,  to  keep  the  patient  quiet  in  bed,  and  to  await  the  progress  of 
events,  or,  in  other  words,  to  treat  the  case  expectantly. 

Nothing  untoward  happened  until  November  17.  Then  secondary 
inflammation  of  the  knee-joint,  severe  in  character,  suddenly  super- 
vened. The  patient  took  a  heavy  chill.  The  knee  speedily  became 
much  swelled,  hot,  very  painful  and  tender.  The  periarticular  tissues 
of  the  knee  and  the  areolar  tissue  of  the  lower  part  of  the  thigh  also 
became  extensively  infiltrated  with  serum.  He  had  great  constitutional 
disturbance;  skin  hot  and  dry;  tongue  coated  white;  pulse  120;  no 
appetite,  but  much  thirst ;  countenance  anxious,  and  he  was  very  rest- 
less. On  the  next  day  (November  18),  his  limb  was  amputated  by  the 
Amputatipn  double-flap  method  at  the  junction  of  the  middle  and  inferior 
or  thigh.  thirds  of  the  thigh  by  the  author,  anaesthesia  having  been  pro- 
duced by  the  administration  of  sulphuric  ether.  There  was  well  marked 
cedema  at  the  place  of  operation.  The  stump  was  dressed  with  several 
points  of  interrupted  suture,  together  with  strips  of  adhesive  plaster,  and 
a  supporting  bandage  was  carefully  applied.  He  reacted  promptly  after 
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the  operation.  Subsequently  almost  all  of  the  stump  united  by  the  first 
intention.  He  did  well  in  every  respect  until  December  1.  On  that  day 
he  complained  of  having  a  great  deal  of  pain  in  the  stump.  He  was  also 
agitated  and  restless,  but  did  not  have  any  fever.  The  stump  was 
neither  swelled  nor  hot.  On  the  2d  he  complained  that  the  pain  was 
still  more  severe,  and  he  referred  it  to  the  stump-bone,  especially  the  end 
thereof.  He  appeared  to  be  still  more  agitated  and  restless,  and  his 
countenance  indicated  much  suffering.  He  was  not  feverish,  and  the 
stump  was  not  swelled  nor  hot.  He  was  very  restless  through  the  night. 
On  the  morning  of  the  3d,  at  an  early  hour,  the  ligature  separated 
from  the  femoral  artery,  and  secondary  bleeding  in  a  great  gecondary 
stream  immediately  supervened.  The  hemorrhage  was  soon  hemorrhage. 
arrested  by  digital  compression  of  the  femoral  artery,  and  did  not  recur; 
but  the  patient  had  lost  so  much  blood  before  this  was  effected,  that  he 
could  not  be  made  to  rally  afterwards,  and  he  died  in  the  afternoon, 
eight  hours  subsequent  to  the  separation  of  the  ligature  and  the  occur- 
rence of  the  hemorrhage. 

Autopsy.  —  On  opening  the  stump  freely  by  incision,  it  was  found  that 
all  of  it  had  united  firmly  by  adhesion,  except  a  small  part  about  and  in 
front  of  the  end  of  the  stump-bone.  There  was  a  small  flattened  ab- 
scess containing  laudable  pus  in  the  substance  of  the  anterior  flap,  and 
the  muscular  tissue  surrounding  it  presented  a  dark-brown  color  to  the 
depth  of  one  or  two  lines.  The  end  of  the  femoral  artery  was  patulous, 
not  contracted,  and  did  not  exhibit  any  evidences  of  an  effort  on  the 
part  of  the  reparative  processes  to  occlude  it.  It  was  embraced  between 
the  forked  extremity  of  a  remarkable  osteophyte  which,  springing  from 
the  linea  aspera  near  the  end  of  the  stump-bone,  extended  horizontally 
inwards  along  the  angle  of  junction  of  the  flaps,  at  their  base.  This 
new  osseous  growth  had  a  reddish  color  and  a  very  porous  structure.  It 
was  about  two  and  one  half  inches  long  by  three  fourths  of  an  inch  in 
breadth  and  one  fourth  of  an  inch  in  thickness.  A  branch  of  consid- 
erable size  was  given  off  from  the  artery  about  half  an  inch  above  the 
place  of  ligation.  The  end  of  the  femoral  vein  was  well  sealed  up. 
The  interior  of  the  stump  was  not  sloughy  in  any  part  of  it.  The  peri- 
osteum investing  the  stump-bone,  for  several  inches  above  its  end,  was 
redder  than  natural,  and  thickened.  On  removing  a  section  from  the 
lower  end  of  the  stump-bone  four  and  a  half  or  five  inches  long,  and 
splitting  it  lengthwise  with  a  saw,  it  was  found  that  the  medullary  tissue 
was  inflamed.  Each  surface  of  the  section  exhibited  a  con-  Abgcesses  in 
siderable  number  of  isolated  small-sized  abscesses  located  in  bone- 
this  tissue.  These  abscesses  presented  a  grayish-white,  steel-gray,  or 
skim-milk  color,  and  varied  in  size  from  a  pin-head  to  a  split  pea.  The 
medullary  tissue  intervening  between  the  abscesses  presented  a  dark-red 
color,  and  was  hepatized. 

The   internal   organs  were   exsanguinated,  but,   in   other   respects, 
healthv. 
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Comments.  —  This  patient  had  intense  pain  in  the  stump-bone 
for  about  three  days,  without  the  occurrence  of  symptomatic  fever, 
or  any  swelling,  redness,  and  unnatural  warmth  of  the  stump  it- 
self, when  his  life  was  suddenly  terminated  by  secondary  hemor- 
rhage. It  is  of  course  impossible  to  conjecture  how  much  longer  the 
pain  might  have  continued  without  the  development  of  the  other 
symptoms  of  phlegmasia.  Moreover,  the  pain  increased  in  severity 
from  one  day  to  another.  On  the  first  day  the  pain  was  intense, 
and  accompanied  by  restlessness  and  nervous  agitation.  On  the 
next  day  it  became  agonizing,  his  countenance  expressed  great  suf- 
fering, and  he  was  still  more  restless  and  agitated  ;  and  the  pain 
and  nervous  disturbance  continued  to  increase  until  the  great  hem- 
orrhage, which  caused  his  death,  occurred  on  the  following  morn- 
Osteo-myeii-  ing.  The  presence  of  osteo-myelitis,  however,  was  not 
posted.  even  suspected,  till  it  was  discovered  on  making  the  post- 
mortem examination.  Although,  as  already  stated,  the  stump  was 
very  painful,  and  the  bone  appeared  to  be  the  principal  seat  of  the 
distress,  the  greatest  part  of  it  had  already  united  by  the  first  in- 
tention, and  it  was  not  swelled,  nor  red,  nor  hot.  At  the  same 
time  there  were  no  febrile  symptoms  whatever.  It  was,  then,  this 
entire  absence  of  heat  and  swelling  in  the  stump,  and  of  constitu- 
tional disturbance  in  the  shape  of  fever,  which  caused  us  to  com- 
pletely overlook  the  significance  of  the  local  pain  and  the  general 
nervous  agitation  as  symptoms  indicating  the  presence  of  osteo- 
myelitis in  a  severe  form. 

The  new  bony  growth  (osteophyte)  which  was  found  in  the 
stump  at  the  autopsy,  had  been  formed  very  rapidly  (in  less  than 
two  weeks),  was  also  large  in  size,  singular  in  shape,  and  alto- 
gether remarkable  in  appearance.  The  formation  of  new  osseous 
Osseous  «g-  tissue  external  to  the  periosteum,  and  apparently  from  the 
fromf0c^d  common  cellular  or  connective  tissue,  in  consequence  of 
rative.  qsteo-myelitis.  is  worthy  of  attentive  study,  and  accord- 
ingly will  be  discussed  when  we  come  to  speak  of  the  results  and 
complications  of  that  disease. 

The  variety  of  secondary  hemorrhage  which  destroyed  this 
patient's  life,  introduces  a  very  important  and  interesting  subject  to 
our  notice.  It  has,  however,  no  direct  relation  with  our  present 
theme,  since  it  appears  to  have  been  only  accidentally  connected 
with  a  case  of  osteo-myelitis,  and  therefore  cannot  with  propriety 
be  discussed  in  this  place. 
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This  case  also  gives  us  some  reliable  information  upon  a  point 
which  is  closely  connected  with  the  main  subject  of  the  present 
discussion.  It  has  been  asserted  by  some  that  acute  suppurative 
osteo-myelitis  and  pyaemia  are  so  nearly  related,  and  Reiatjona 
resemble  each  other  so  closely,  that  in  a  large  number  of  mfy2uu"to 
instances  the  one  cannot  be  distinguished  from  the  other  ;  wKm>&- 
that  this  form  of  osteo-myelitis  is,  in  reality,  a  result  of  the  pyaemic 
intoxication ;  that  the  collections  of  pus  in  the  medullary  tissue 
which  appear  to  be  produced  by  inflammation  of  it,  are,  in  truth, 
only  secondary  in  character,  and  strictly  analogous  to  the  so-called 
secondary  abscesses  of  the  lungs,  liver,  spleen,  muscles,  and  joints, 
which  are  generally  believed  to  be  produced  by  pyaemia  ;  and,  in 
short,  that  pyaemia  is,  in  reality,  the  disease  which  so  often  occasions 
the  development  of  purulent  depots  or  abscesses  in  the  marrow, 
after  injuries  and  surgical  operations  involving  bone.  This  theory, 
at  first  sight,  certainly  appears  very  plausible  ;  but  the  higher  ques- 
tion as  to  its  soundness  and  truth  must  afterwards  present  itself  for 
consideration.  Here  the  clinical  history  and  the  autopsy  of  the 
case  just  related,  furnish  us  with  valuable  evidence.  This  patient 
sustained  a  secondary  amputation  of  the  thigh  on  account  of  gun- 
shot injury,  and  fifteen  days  afterwards  suddenly  lost  his  life  from 
hemorrhage.  On  examining  the  stump-bone  after  death,  the  med- 
ullary tissue  was  found  to  be  hepatized  and  to  contain  a  number  of 
small  isolated  abscesses.  But  the  clinical  history  shows  that  he 
did  not  have  pyaemia,  and  that  he  did  not  exhibit  even  py^mia  did 
one  of  the  symptoms  belonging  to  said  disease.  It  shows  notexlst- 
further  that  he  suffered  very  much  from  one  of  the  symptoms 
belonging  to  osteo-myelitis,  for  about  three  days  before  death. 
Here,  then,  a  case  is  presented  to  us  of  purulent  depots  in  the 
marrow,  which  unquestionably  were  not  occasioned  by  pyaemia. 
Here,  then,  is  an  example  of  traumatic  osteo-myelitis  which  had 
already  reached  the  stage  of  suppuration,  and  was  still  entirely  un- 
connected with  pyaemia.  Here,  then,  it  is  proved  that  acute  sup- 
purative osteo-myelitis  is  a  disease  entirely  distinct  from  pyaemia, 
although  the  former  not  unfrequently  produces  the  latter,  as  we 
have  already  seen.1 

But  it  is  necessary  to  return  to  the  consideration  of  the  symp- 
toms of  osteo-myelitis.     Of  these,  severe  pain  located  in  Recapituia- 
the  bone  at  the  seat  of  the  disease,  is  one  of  the  most  con-  toms°  symi 
stanti  and  important.     It  is  present  in  all  the  cases  where  the  con- 
tinuity of  the  morbid  bone  is  preserved,  and  likewise  in  a  large 
i  Vide  Cases  I.,  II.,  X.,  XIII.,  XV.,  etc. 
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share  of  those  where  the  continuity  is  destroyed,  and  the  medullary 
canal  laid  open  by  fracture,  by  amputation,  or  by  resection.  It  is 
observed  in  both  the  acute  and  the  chronic  forms  of  the  disease. 
The  bone-pain  is  generally  severe  and  aggravated  at  night,  but  this 
is  not  always  the  case.  In  nearly  every  instance  the  local  pain  pre- 
cedes all  the  other  symptoms  of  osteo-myelitis.  It  is  almost  always 
present,  unless  the  medullary  canal,  at  the  seat  of  the  disease,  hap- 
pens to  be  open  in  such  a  way  as  to  allow  the  ready  occurrence  of 
tumefaction  in  the  inflamed  medullary  tissue,  and  the  ready  escape 
of  purulent  matter  as  soon  as  it  is  formed,  and  unless  the  sensi- 
bilities of  the  patient  are  blunted  by  the  hebetude  of  typhoid  dis- 
ease. In  the  acute  forms  of  osteo-myelitis,  the  local  pain  is  followed 
by  fever,  for  the  most  part  of  an  irritative  type.  The  fever  super- 
venes after  an  interval  varying  in  length  from  a  few  hours  to 
several  days.  Not  unfreqnently  the  febrile  movement  runs  very- 
high,  and  is  accompanied  by  delirium.  In  the  chronic  forms  of  the 
disease,  surgical  fever,  as  a  general  thing,  is  either  entirely  absent, 
or  occurs  only  in  paroxysms,  or  at  the  periods  of  exacerbation  on 
the  part  of  the  disease,  which  are  produced,  in  great  measure,  by 
adventitious  circumstances.  In  the  acute  forms  of  inflammation 
of  the  medullary  tissue,  the  febrile  symptoms  are  generally  accom- 
panied by  more  or  less  swelling  of  the  soft  parts  at  the  seat  of  the 
disease,  with  tenderness  under  pressure,  and  abnormal  warmth  of 
the  tissues  in  the  same  locality.  The  skin  investing  the  seat  of  the 
disease  is  generally  somewhat  redder  than  natural,  or  slightly  red- 
dened in  color.  Occasionally  the  reddening  is  intense,  and  the 
local  warmth  has  a  pungent  character.  Not  unfrequently,  how- 
ever, especially  in  the  strumous  and  the  other  non-traumatic  vari- 
eties of  the  disease,  the  skin  investing  the  morbid  part  is  paler 
than  natural,  and  presents  a  doughy  appearance.  Concerning  the 
character  of  the  swelling  which  is  produced  by  acute  osteo-myelitis, 
it  should  be  remarked  further  that  it  is  generally  oedematous,  and 
pits  under  pressure  ;  that  it  is  also,  for  the  most  part,  flattened 
(i.  e.  not  pointed)  in  shape,  and  coincides  in  extent  with  the  limits 
of  the  disease  itself.  Chronic  osteo-myelitis  is  likewise  accompanied 
by  local  swelling,  heat,  and  tenderness.  The  swelling  is  often 
oedematous  ;  but  the  tumefaction  is  not  unfrequently  rendered  still 
more  considerable  by  Chronic  enlargement  of  the  diseased  bone 
itself,  and  by  chronic  thickening  of  the  soft  parts  which  invest  it. 
Chronic  osteo-myelitis  frequently  produces  necrosis  of  the  diseased 
bone  ;  and,  in  such  cases,  the  presence  of  dead  bone  generally 
affords  useful  information  with  regard  to  the  real  character  of  the 
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morbid  process.  Chronic  osteo-myelitis  is  often  accompanied  by  a 
carious  and  an  osteo-porotic  condition  of  the  osseous  tissue.  The 
consideration  of  this  fact,  however,  properly  belongs  to  another 
portion  of  this  essay.1 

Diagnosis  of  Osteo-myelitis.  —  The  diagnosis  of  this  disease, 
•when  it  presents  itself  in  an  acute  form,  is  not  made,  in  Not  g^,..  . 
a  good  many  instances,  until  the  lesions  it  produces  are  niaJFanfe 
found  on  examining  the  body  after  death.  Such  a  result  mortem- 
obtained  in  the  case  last  related.  Mr.  Holmes  says,  osteo-myelitis 
is  more  frequently  recognized  in  post-mortem  examinations  than 
at  the  bedside  of  the  patient.2  Perhaps  this  statement  is  exag- 
gerated ;  but  whether  it  is  or  not,  there  is  no  doubt,  in  the  opinion 
of  the  author,  that  oftentimes  the  presence  of  this  disease  is  not 
recognized,  from  inattention  to,  or  want  of  knowledge  of,  the  sub- 
ject on  the  part  of  the  surgeon.  There  is  no  doubt  that  hereto- 
fore the  study  of  this  disease  has  not  been  sufficiently  attended  to 
by  the  great  mass  of  surgeons  in  both  Europe  and  America,  and 
that,  in  consequence,  its  existence  has  not  been  detected  at  the 
bedside  of  the  patient  in  many  instances  where  it  would  have  been 
if  adequate  attention  had  been  given  to  the  subject.  The  pro- 
fessors of  surgery  in  our  medical  schools  do  not  discuss  Imperfectly 
this  disease  in  their  lectures.  The  text-books  on  surgery  studied- 
in  general  use  in  this  country  do  not  contain  any  account  of  this 
disorder,  with  the  exception  of  those  written  by  Dr.  Gross  and 
Mr.  Erichsen,  and  their  description  is  very  brief,  meagre,  and  in- 
complete. Most  of  the  works  on  military  surgery  are  equally 
silent  on  this  topic.  It  is  therefore  a  disease  which  surgeons  in 
general  have  not  been  prepared  to  treat,  and  consequently  have 
not  been  expecting  to  see.  We  should  not  be  surprised,  then,  to 
find  that  they  have  not  unfrequently  overlooked  it  when  they  have 
met  with  it,  and  have  considered  it  to  be  a  disease  of  very  rare 
occurrence,  when  in  reality  it  is  not  so. 

Besides,  there  are  certain  intrinsic  difficulties  which  lie  in  the 
way  of  diagnosing  this  disease.  In  the  first  place,  it  involves  a 
structure  which  is  deeply  seated,  encased  with  bone,  oftentimes 
also  covered  over  with  a  thick  mass  of  muscles,  and  therefore  cor- 
respondingly hard  to  subject  to  surgical  examination  ;  and,  in  the 
second  place,  the  more  obvious  manifestations  of  inflammation,  and 
the  swelling  produced  by  the  same  violence  or  wound  which  pro- 

1  See  Chapters  on  Ostitis  and  Caries  further  on  in  this  Section. 

2  System  of  Surgery,  vol.  iii.  p.  628. 
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duces  the  osteo-myelitis  in  cases  of  a  traumatic  origin,  not  unfre- 
quently  serves  to  mask,  or  withdraw  the  surgeon's  attention  from, 
the  mischief  in  the  medullary  tissue. 

The  only  signs  which  can  be  considered  as  truly  pathognomonic 
Oniypathog-  of  osteo-myelitis,  are  the  reddened  and  sclerosed  or  hep- 

nomonic 

8ism»-  atized  appearance  of  the  marrow  itself,  with  perhaps  some 

drops  of  pus  oozing  from  it,  which  are  sometimes  detected  by  ocular 
examination.1  But  the  clinical  observation  of  these  signs  is  prac- 
tically restricted  to  the  cases  where  osteo-myelitis  follows  amputa- 
tion, with  the  addition  perhaps  of  some  instances  of  resection.  In 
view  of  the  importance  of  these  signs  as  helps  to  a  correct  diagnosis, 
it  is  advisable  for  the  surgeon  to  open  the  stump  and  examine  the 
condition  of  the  marrow  in  all  cases  where  there  is  good  reason  to 
suspect  the  presence  of  that  disease  after  amputation,  especially  if 
the  form  of  it  be  acute.  If  the  flaps  are  not  united,  there  can  be 
no  objection  to  this  proceeding ;  and  even  if  they  are  grown  to- 
gether, the  amount  of  cutting  usually  required  to  expose  the  end 
of  the  stump-bone,  does  not  oppose  any  considerable  obstacle  to  the 
patient's  recovery. 

But  with  regard  to  osteo-myelitis  produced  by  compound  frac- 
ture, by  contusion  and  contused  wounds,  by  scrofula,  by  syphilis, 
by  rheumatism,  and  indeed  by  any  cause  besides  amputation,  with 
the  unimportant  exception  already  mentioned,  there  is  no  one 
symptom  which  can  be  considered  as  diagnostic  of  the  disease.  In 
all  these  cases,  which,  taken  together,  constitute  a  large  majority, 
the  diagnosis  can  be  established  best  by  a  proper  appreciation  of 
the  symptoms  taken  in  totality.  To  accomplish  this  end,  it  is  neces- 
sary that  each  symptom  should  be  rigidly  interpreted,  and  that  the 
method  of  exclusion  should  be  employed.  If  the  case  last  related 
(No.  XXVII.)  had  been  investigated  in  this  way,  the  diagnosis 
would  have  prett}'  certainly  been  made.  For  example,  in  that 
case  the  principal  symptom  was  intense  pain,  which  seemed  to  the 
patient  to  be  located  in  the  bone.  Now,  this  pain  was  not  neuralgic, 
because  it  was  not  intermittent,  and  did  not  shoot  along  the  course 
of  any  of  the  nerves  ;  it  was  not  produced  by  acute  periosteal  ab- 
scess, or  by  diffuse  cellulitis,  because  there  was  no  swelling  of  the 
stump  :  it  therefore  must  have  been  produced  either  by  inflamma- 
tion of  the  osseous  or  the  medullary  tissue,  by  ostitis  or  osteo-mye- 
Primary  os-  ^s-  Pathological  anatomy  teaches  us  that  primary  ostitis 
occurs  but  very  seldom  in  connection  with  amputation, 
while  osteo-myelitis  occurs  very  often  in  that  connection.  In  this 

i  Vide  Cases  I.  and  XXIV. 
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way  the  inference  would  have  become  irresistible,  that  the  pain,  in 
this  case,  was,  in  all  probability,  produced  by  or  connected  with 
inflammation  of  the  medullary  tissue  of  the  stump-bone. 

The  loosening  or  detachment  of  the  periosteum,  with  the  pres- 
ence of  pus  between  it  and  the  bone,  conjoined  with  deep-seated 
local  pain,  heat,  swelling,  and  great  constitutional  disturbance, 
denotes  that  the  patient  has  either  acute  periosteal  abscess  or  osteo- 
myelitis. 

If,  on  making  an  evacuative  incision,  globules  of  oil  are  found 
mixed  with  the  pus  which  is  discharged,  then  the  opinion  just  ex- 
pressed with  regard  to  the  seat  of  the  disease,  becomes  considerably 
strengthened.  If  after  the  tension  of  the  soft  parts  has  been  re- 
lieved, and  the  pus  has  been  evacuated,  by  suitable  incisions,  the 
bone-pain  still  continues,  then  the  presumption  becomes  strong  that 
the  medullary  tissue  also  is  inflamed. 

The  only  diseases  for  which  acute  suppurative  inflammation  of 
the  marrow  is  liable  to  be  mistaken,  are  diffuse  inflammation  of  the 
cellular  tissue,  otherwise  called  phlegmonous  erysipelas  and  acute 
periosteal  abscess.  It  can  be  distinguished  from  diffuse  cellulitis, 
sometimes,  by  the  shape  of  the  swelling  alone,  which  in  osteo- 
myelitis is  bounded  or  circumscribed  by  an  abrupt  rim  or  border,1 
corresponding  with  the  limits  of  the  diseased  medullary  tissue,2  and 
in  diffuse  cellulitis  does  not  terminate  in  that  way.  It  can  also  be 
distinguished  from  the  last  named  affection  by  the  loosening  or  de- 
tachment of  the  periosteum,  with  the  presence  of  exudation  or 
purulent  matter  between  it  and  the  bone,  which  is  often  found  in 
the  former  disease,  but  never  in  the  latter,  on  making  an  incision 
down  to  the  bone.  Explorative  incisions,  therefore,  not  Expioratiye 
unfrequently  furnish  important  aid  in  making  the  diag-  lncisions- 
nosis  of  these  diseases,  and  for  that  reason  they  should  not  be  neg- 
lected. Such  incisions,  especially  if  they  are  freely  made,  not  only 
assist  us  to  make  a  correct  diagnosis,  but  also  are  of  much  value  in 
the  treatment  of  both  osteo-myelitis  and  diffuse  cellulitis  ;  and  there- 
fore the  surgeon  should  have  no  hesitation  about  employing  them 
freely,  and  making  them  also  of  sufficient  size.  Upon  this  subject 
M.  Chassaignac  substantially  says,  "  In  our  studies  upon  diffuse 
phlegmon  (diffuse  cellulitis  or  phlegmonous  erysipelas),  we  have 

1  Vide  Case  XX. 

2  The  "  puffy  tumor  "  of  the  scalp  described  by  Pott,  gives  an  excellent  idea  of  the 
features  of  the  tumefaction  which  characterizes  acute  suppurative  osteo-    pufly  tumo  • 
myelitis.     There  is  but  little  similarity  between  it  and  the  diffused  swelling    of  scalp, 
produced  by  phlegmonous  erysipelas  of  the  scalp.    In  some  cases  of  osteo-myelitis  occurring1 
in  the  extremities  the  swelling  is  so  characteristic  of  the  disease  that  it  may  be  looked  upon 
as  the  puffy  tumor  developed  on  an  enlarged  scale. 
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established,  as  a  fundamental  principle,  in  the  therapeutics  of  that 
affection,  that  the  tegumentary  incisions  should  never  be  stopped 
short  of  laying  the  aponeurosis  bare."  He  adds  that,  if  the  color 
of  the  deep  fascia  is  found  to  be  at  all  changed,  said  membrane 
ought  to  be  incised  upon  the  spot.  This  precept  is  perhaps  of  the 
highest  importance  in  a  case  of  osteo-myelitis  where  the  existence 
of  that  disease  is  only  suspected,  since,  thanks  to  this  sign  which 
must  be  considered  as  characteristic  of  osseous  suppuration  in  this 
malady,  the  surgeon  who  can  believe  in  the  simple  existence  of 
diffuse  cellulitis,  is  able  to  know  at  the  same  time  that  he  has  to 
deal  with  a  grave  osseous  lesion,  with  either  osteo-myelitis  or  with 
diffuse  periosteal  abscess.  In  all  the  cases  of  osteo-myel- 


neurosis.P°~  itis  which  we  have  observed,  we  have  found  the  envel- 
oping aponeurosis  tinged  or  discolored,  sometimes  in  spots  and 
sometimes  in  its  whole  extent,  with  a  greenish  hue,  which  has  led 
us  to  incise  it,  and  to  ascertain  the  presence  of  a  sub-aponeurotic 
pus,  with  drops  of  oil,  very  characteristic  of  the  disease,  situated 
either  within  the  interior  or  upon  the  exterior  of  the  affected  bone. 
Moreover,  this  sub-aponeurotic  pus  does  not  always  present,  as  its 
sole  characteristics,  the  abundance  of  the  serosity  which  dilutes  it, 
Russet  tint  and  the  presence  of  drops  of  oil  ;  it  sometimes  exhibits  a 
of  pus.  strongly  marked  russet  tint.1 

But  if,  for  any  reason,  it  be  deemed  inexpedient  to  make  explo- 
Expioring  rative  incisions  for  the  purpose  of  verifying  the  diagnosis, 
much  valuable  information  may  be  obtained  by  using  an 
exploring  needle.  In  cases  where  the  periosteum  is  detached  and 
separated  from  the  bone  by  a  quantity  of  pus,  if  such  a  needle  be 
thrust  into  the  swelling  in  a  direction  towards  the  bone,  and  it  be 
attempted  to  move  it  in  circular  sweeps,  an  equable  resistance 
will  be  found  as  long  as  it  remains  in  the  soft  parts  ;  but  if  it  be 
thrust  down  to  the  bone,  and  then  drawn  back  a  little  (about  a 
line),  its  point  may  be  turned  in  any  direction  within  the  abscess. 

If,  when  purulent  matter  has  been  withdrawn  from  deep-seated 
parts,  either  by  incision,  or  by  means  of  a  trochar  and  canula,  or 
by  spontaneous  discharge,  there  be  doubt  as  to  whether  its  devel- 
opment is  connected  with  disease  of  the  osseous  tissue,  the  question 
may,  not  unfrequently,  be  put  to  rest,  by  finding,  in  the  pus,  par- 
Caicareous  tides  of  disintegrated  bone  resembling  fine  sand,  which, 
on  examination  with  the  microscope,  are  found  to  contain 
canaliculi,  lacunae,  and  Haversian  canals,  and  by  also  finding  in 
the  purulent  matter,  on  the  application  of  chemical  tests,  the  cal- 
careous salts  belonging  to  bone,  in  at  least  considerable  quantity. 

1  Vide  Traile  Pratiqiu  dt  la  Suppuration,  t.  i.  p.  474. 


ANOTHER  SYMPTOM    AND    DIAGNOSIS  BY  EXCLUSION.         367 

Acute  suppurative  osteo-myelitis  may  sometimes  be  distinguished 
from  acute  periosteal  abscess  by  another  sign  besides  the  non-alle- 
viation of  the  pain  after  making  evacuative  incisions,  which  obtains 
if  the  first  named  disease  is  present.  This  additional  sign  is 
founded  on  the  condition  of  the  bone  which  underlies  the  suppu- 
rating periosteum.  This  portion  of  the  bone  is  necrosed  in  such 
cases,  and  oftentimes  the  extent  of  the  necrosis  is  very  great. 
Now  if  the  death  of  the  bone  have  been  occasioned  by  osteo-my- 
elitis, and  the  suppuration  of  the  periosteum  and  the  neighboring 
parts  be  secondary  in  character,  and  produced  by  extension  of  the 
inflammatory  process  to  them  from  the  diseased  marrow  through 
the  relationship  of  contiguity,  then  the  surface  of  the  dead  bone  is 
apt  to  present  a  rough,  eroded,  or  worm-eaten  appearance,  Surface  of 
on  account  of  the  adherence  of  living  particles  and  gran-  bone  P°rou8- 
ules  of  osseous  tissue  to  the  periosteum,  at  the  time  its  separation 
or  detachment  from  the  dead  osseous  tissue  occurred  ;  but  if  the 
necrosis  be  primarily  occasioned  by  diffuse  periostitis,  then  the  sur- 
face of  the  dead  bone  is  found  to  be  comparatively  smooth,  the 
longitudinal  furrows  are  perhaps  somewhat  wider  and  deeper  than 
natural,  but  the  circumferential  laminae  are  not  eroded  nor  exca- 
vated ;  for,  under  such  circumstances,  the  portion  of  the  bone 
which  dies  first,  is  that  which  lies  next  to  the  inflamed  periosteum. 
The  surface  of  the  dead  bone  looks  as  if  the  diseased  periosteum 
had  been  suddenly  peeled  off  from  it. 

If,  however,  necrosis  of  a  bone  in  its  entire  thickness  is  produced 
by  coexistent  and  coextensive  inflammation  of  both  the  Exceptionai 
marrow,  the  periosteum,  and  the  osseous  tissue  itself,  as  cases- 
occasionally  happens,  then  the  surface  of  the  dead  bone  is  apt  to  be 
smooth.  The  freedom  of  the  surface  of  the  necrosed  bone  from 
roughness  under  such  circumstances  denotes  that  the  circumferen- 
tial laminas  have  been  deprived  of  vitality  through  separation  or 
detachment  of  the  periosteum  from  the  osseous  tissue,  on  account 
of  disease  of  the  deep  layers  of  the  periosteum  itself,  and  consequent 
arrest  of  the  supply  of  blood  necessary  to  nourish  the  circumferen- 
tial osseous  laminae,  and  keep  them  alive. 

But,  while  we  are  endeavoring  to  establish  the  diagnosis  truly  in 
a  case  of  suspected  osteo-myelitis,  it  is  important  that  we  should 
consider  the  tout-ensemble  of  the  morbid  phenomena,  or  give  at- 
tention to  the  symptoms  taken  as  a  whole  ;  and,  while  doing  it, 
the  method  of  exclusion  can  be  advantageously  employed.  By 
pursuing  substantially  this  course,  we  were  enabled  to  make  a 
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diagnosis  in  Case  No.  X.,  although  one  of  the  most  important  signs 
of  suppurative  inflammation  of  the  medullary  tissue  was  absent, 
and  none  of  them  were  strongly  marked. 

The  diagnosis  of  osteo-myelitis  in  its  chronic  forms,  is,  in  gen- 
Diagnosis  of  eral,  not  difficult  to  make.  The  clinical  history  of  the 
moreI8taip1te!  case,  the  length  of  time  it  has  lasted,  the  order  in  which 
the  morbid  phenomena  have  been  developed,  the  bone-pain,  the 
local  heat  and  swelling,  together  with  the  suppuration  of  the 
neighboring  soft  parts,  and,  in  patients  where  the  disease  has  fol- 
lowed a  solution  in  the  continuity  of  the  bone  occasioned  either  by 
accident  or  by  surgical  operation,  the  frequent  occurrence  of  ne- 
crosis along  with  the  development  of  new  osseous  tissue,  sometimes 
in  large  quantity,  from  the  detached  periosteum  and  from  the  part 
of  the  bone  which  has  not  lost  its  vitality  (both  of  which  can,  in 
most  cases,  be  detected  with  but  little  difficulty),  the  persistent 
suppuration  of  the  parts  contiguous  to  the  sequestrum  produced  by 
the  mechanical  irritation  occasioned  by  its  presence,  and  perhaps 
the  exfoliation  from  time  to  time  of  small  fragments  of  necrosed 
bone,  do  not  leave  us  long  in  doubt  with  regard  to  the  real  nature 
of  the  disease  and  the  tissue  from  which  it  originally  sprung. 

Pathological  Anatomy  of  Osteo-myelitis.  —  The  morbid  condi- 
tions of  the  marrow  in  respect  to  structure,  which  maybe  produced 
by  the  inflammatory  process,  are  at  least  threefold,  namely,  1st, 
carnification  or  hepatization  ;  2d,  suppuration  ;  and  3d,  gangrene. 

1.  Of  the  Carnified  or  Hepatized  Marrow.1  —  Among  the  earliest 
and  most  constant  of  all  the  effects  produced  by  inflammation  of 
the  medullary  tissue  is  reddening  of  its  hue,  accompanied  by  an 
increase  of  its  density  and  tenacity.  The  color  of  the  marrow 
during  this,  which  may,  with  propriety,  be  called  the  first  stage  of 
color  of  car-  osteo-myelitis,  is  not  the  same  in  all  cases.  It  has  been 

nifled  mar-        /.          -t  /•  71        •  T  i  a  i     •    i 

row.  found  to  vary  from  yellowish  or  coppery  red 2  to  bright 

red?  to  brown*  and  almost  to  black.5  In  this  form  the  inflamed 
marrow  is  said  to  be  carnified  or  hepatized  on  account  of  some 
similitude  which  it  is  supposed  to  bear  to  red  muscular  tissue  or 
flesh,  on  the  one  hand,  and  to  dark-red,  reddish-brown,  or  brown 
hepatic  tissue,  on  the  other.  Moreover,  the  terms  carnification  and 

1  Pirogoff,  the  distinguished  Russian  military  surgeon,  speaks  of  red  hepatization  of  the 
medullary  tissue  as  one  of  the  consequences  of  the  inflammatory  process. 

2  Vide  Plate  V.  *  Vide  Plate  I.  *  Vide  Plate  VI.  «  Vide  Plate  III. 
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hepatization  are  not  new  inventions  in  the  domain  of  pathological 
science,  and  therefore  will  be  likely  to  prove  all  the  more  acceptable 
when  employed  in  the  present  connection. 

It  has  already  been  stated  that  the  healthy  medullary  tissue  has 
a  yellowish  color  and  a  soft  consistence  in  the  long  bones  during 
the  adult  period  of  life.  Now,  when  this  tissue  is  subjected  to  the 
operation  of  the  inflammatory  process,  its  color  becomes  changed, 
because  its  histological  structure  is  altered  by  that  process.  Its 
hue  becomes  reddened,  in  the  first  place,  because  the  in-  cause  of 
flammatory  irritation  causes  its  fat  to  disappear  with  great  coiorf  ° 
rapidity ;  in  the  second  place,  because,  while  this  is  going  on,  the 
same  irritation  causes  the  very  rapid  production  of  microscopic 
marrow  cells,  most  of  which  are  free  and  granular,  often  highly  so, 
presenting  no  inconsiderable  resemblance  to  what  were  formerly 
called  exudation  corpuscles ;  and,  in  the  third  place,  because  the 
inflammatory  irritation,  either  per  se^  or  indirectly  by  the  histologi- 
cal transformations  which  it  produces,  causes  an  increased  afflux  of 
blood  to  the  affected  part,  and  thus  occasions  a  hypersemia  (con- 
gestion) of  the  diseased  medullary  tissue.  That  the  marrow,  when 
affected  with  osteo-myelitis,  contains  more  than  the  normal  quantity 
of  blood,  is  proved  by  the  fact  that,  on  being  wounded  under  such 
circumstances,  it  is  apt  to  bleed  freely.1  The  author,  also,  has 
often  observed,  while  performing  secondary  amputation  in  the  con- 
tinuity of  the  limbs,  no  inconsiderable  tendency  to  troublesome 
bleeding  on  the  part  of  the  medullary  tissue  involved  in  the  opera- 
tion, when  it  happened  to  be  inflamed,  but  not  otherwise. 

When  the  carnified  marrow  has  a  yellowish-red  or  a  copper- 
colored  hue,  it  is  because  fat  vesicles  in  considerable  quantity  still 
constitute  one  of  the  histological  elements.  As  muscular  tissue- 
acquires  a  yellowish  tinge  from  undergoing  the  fatty  degeneration, 
so  the  inflamed  medullary  tissue  may  still  retain  some  of  that  same 
tint,  because  the  oil  has  not  yet  been  absorbed  from  it  to  such  ex- 
tent as  to  cease  to  perceptibly  affect  its  color.  Other  things  being 
equal,  the  greater  the  proportion  of  the  fat  (not  free)  contained  in 
the  inflamed  medullary  tissue,  the  deeper  the  yellow  tint  is  found 
to  be  on  examination.  But  the  deep-red,  the  brown,  and  even  the 
dark-brown  color  of  the  carnified  or  hepatized  marrow  does  not 
afford  any  certain  evidence  that  the  fatty  histological  element  has 
been  entirely  withdrawn  from  it ;  for  the  microscopical  examina- 
tion in  such  cases  shows  that,  although  the  proportion  of  fat  vesicles 
is  generally  very  much  diminished,  still  they  have  not  entirely  dis- 

i  Vide  Case  XIX. 
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appeared,  nor  entirely  ceased  to  enter  into  the  composition  of  the 
diseased  tissue.  Such,  at  least,  has  uniformly  been  our  experience 
in  studying  the  specimens  of  osteo-myelitis  in  the  first  stage  occur- 
ring in  adults,  and  in  the  long  bones  for  the  most  part.  We  have 
not  yet  had  an  opportunity  to  study  the  histological  features  of 
osteo-myelitis  occurring  in  childhood. 

But  the  extent  to  which  the  quantity  of  blood  in  the  inflamed 
medullary  tissue  is  increased  by  the  morbid  action,  or,  in  other 
words,  the  amount  of  the  hyperaemia  (congestion),  has  also  an  im- 
portant bearing  upon  the  subject  of  the  morbid  coloration  of  this 
tissue.  Its  influence  is  seen  to  be  strongly  marked  in  producing  the 
varieties  of  hepatized  marrow  (not  gangrenous)  which  are  almost 
black  in  color.1  When  the  hyperaemia  is  very  great,  it  not  unfre- 
quently  happens  that  one  or  more  of  the  capillary  vessels  becomes 
ruptured,  and  an  extravasation  of  blood  takes  place,  whereby  a  true 
Apoplexy  of  Apoplexy  of  the  marrow  is  produced.  These  apoplectic 
the  marrow,  extravasations  are  sometimes  confined  to  one  spot ; 2  but 
in  other  instances  they  occur  in  many  points  at  the  same  time. 
Sometimes  they  bear  considerable  resemblance  to  ecchymosis ;  and 
if  the  osteo-myelitis  have  been  occasioned  by  contusion,  there  may 
be  some  doubt  as  to  whether  the  extravasation  of  blood  has  been 
occasioned  by  intense  congestion  or  by  violence. 

We  will  next  proceed  to  inquire  as  to  what  changes  in  anatomi- 
cal structure  the  hepatized  and  carnified  conditions  of  the  marrow 
owe  the  increased  density  and  toughness  which  they  may  acquire 
through  the  operation  of  the  inflammatory  process. 

This  sclerosis  of  the  marrow  seems  to  be  produced  firstly  by  the 
Sclerosis  of  development,  under  the  stimulus  of  inflammatory  irrita- 
the  marrow,  ^Jon,  of  a  rudimentary  fibrous  material,  represented  when 
examined  with  the  microscope,  for  the  most  part,  by  spindle-shaped 
fibre  cells  in  various  stages  of  elongation  and  evolution.  Some- 
times plasmatic  cells,  also,  are  seen.  But  this  new  production  of 
fibrous  tissue  has  generally  seemed  to  me  insufficient  in  quantity  to 
account  satisfactorily  for  the  increased  consistence  of  the  diseased 
marrow.  In  more  than  one  instance  it  has  appeared  to  me  that  the 
increase  of  the  former  had  entirely  failed  to  keep  pace  with  that  of 
the  latter,  and  consequently  that  the  former  bore  but  a  small  pro- 
portion to  the  latter.  Hence  I  have  been  compelled  to  seek, 
at  least  by  conjecture,  for  some  other  cause  which  may  assist  in 
producing  the  induration  and  tenacity  peculiar  to  some  cases  of 
i  Vide  Plate  III.  a  Vide  case  of  Pool,  No.  XLIV. 
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the  carnified  or  hepatized  marrow.  And  why  may  not  such  assist- 
ance be  afforded  by  sclerosis  of  the  intercellular  substance  proper, 
that  is,  the  substance  which  lies  between  the  free  marrow  cells,  and 
connects  them  together?  It  seems  to  me  not  improbable  that  in- 
flammatory irritation,  provided  the  grade  of  said  irritation  is  not 
too  intense,  does  produce  such  a  hardening  of  the  intercellular 
substance,  sometimes  also  called  the  basis-substance,  of  the  medul- 
lary tissue,  as  one  of  its  normal  results,  and  as  one  of  the  first  in 
the  series  of  transformations  which  the  histological  elements  of  the 
medullary  tissue  may  undergo  through  the  agency  of  the  inflam- 
matory process. 

To  these  two  causes,  namely,  development  of  new  fibrous  mat- 
ter on  the  one  hand,  and  sclerosis  of  the  intercellular  substance 
proper  on  the  other,  we  must  principally  attribute  the  induration 
and  toughness  which  attend  the  carnified  conditions  of  the  mar- 
row. 

Again,  the  first  stage  of  osteo-myelitis  is  not  unfrequently  ac- 
companied by  the  formation  of  new  osseous  tissue  in  the  Medullary 

i    11  i  f     i       i  i  i   •        T  i      •          tubeoblit- 

medullary  tubes  ot  the  long  bones  and  in  direct  relation  crated, 
with  the  diseased  marrow.  Cases  X.,  XL,  and  XLIV.  afford  well 
marked  examples  of  it.  The  quantity  of  the  new  osseous  growth 
may  be  so  great  as  to  completely  plug  up  the  medullary  tube.  It 
is  reddish  in  color,  and  usually  very  porous  in  structure  from  the 
large  size  of  its  medullary  spaces  (cancelli).  It  unquestionably 
has  its  origin  in  the  inflamed  medullary  tissue,  and  is  very  prob- 
ably produced  by  a  direct  transformation  of  that  tissue.  Virchow 
states  that  when  the  medullary  tissue  is  about  to  be  converted  into 
bone,  the  nature  of  its  basis  or  intercellular  substance  alters.  It 
becomes  firmer,  more  cartilaginous,  and  the  individual  cells  appear 
to  lie  in  largish  cavities.  Gradually  they  become  jagged,  from 
sending  out  little  processes,  and  then  nothing  more  is  required 
than  that  calcareous  salts  should  deposit  themselves  in  the  basis- 
substance,  i.  e.,  that  the  sclerosed  intercellular  substance  should 
become  calcified,  and  the  new  osseous  tissue  is  complete.1  The 
same  writer  also  says  that  in  just  the  same  manner  as  the  cartilage 
cell  may  become  a  bone  corpuscle,  the  marrow  cell  also  may  be- 
come a  bone  corpuscle,  and  that  the  process  by  which  the  medul- 
lary tissue  becomes  transformed  into  bone,  is  strictly  analogous  to 
that  by  which  cartilage  undergoes  the  same  transformation. 

The  formation  of  new  osseous  tissue  out  of  carnified  or  hepatized 
marrow  appears  to  be  in  the  main  a  conservative  process,  and 

1  Vide  Lectures  on  Cellular  Pathology,  p.  466. 
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A  conserra-    likewise  to  denote  that  the  inflammatory  irritation  is  not 
tive  proa**.    verv  mtense  at  the  time  and  place  of  such  formation. 

The  union  of  fractured  bones,  and  the  sealing  up  of  the  ends  of 
stump-bones  after  amputation,  is  attended  with  a  reddened  state  or 
hypercemic  condition  of  the  marrow,  and  the  transformation  of  the 
medullary  tissue  into  bone  appears  to  perform  an  important  part  in 
the  osteo-genesis  required  for  the  repair  of  that  class  of  injuries. 
But  in  such  instances  the  formation  of  new  osseous  tissue  is,  for 
Physiological  the  most  part,  a  purely  physiological  process,  certainly 
meduu^jr°f  not  a  morbid  one.  We  therefore  find  in  nature  both  a 
physiological  and  a  pathological  hyperaBmia  of  the  marrow. 
These  two  conditions  are  closely  allied,  and  both  are  active  in  char- 
acter. The  one  results  from  simple,  and  the  other  from  inflamma- 
tory irritation.  They  seem  to  differ  mainly  in  the  degree  of  their 
activity,  and  appear  to  have  the  capacity  of  running  the  one  into 
the  other,  under  favoring  circumstances.  Oftentimes  the  physio- 
logical can  be  distinguished  from  the  pathological  hypera?mia.  of  the 
marrow  only  by  the  clinical  history  of  the  case.  The  clinical  history 
of  the  patient  is  always  a  matter  of  the  first  importance,  and  we 
should  be  careful  to  never  overlook  it  in  our  zeal  for  pathological 
anatomy. 

The  next  case  is  taken  from  the  author's  practice,  and  affords  us 
an  example  of  osteo-myelitis  in  the  first  stage,  which  terminated 
fatally  from  pyaemia. 

CASE  XXVIII.  Primary  Amputation  at  Right  Knee-joint  for  Gun- 
shot Injury  ;  Death  from  Pyaemia  Nine  Days  after  the  Operation  ;  Med- 
ullary Tissue  of  Femur  red  in  Color,  actively  congested  and  carnijied  ; 
Secondary  Abscesses  in  the  Lungs.  —  Private  Eldridge  Rathburne,  Co.  C, 
36th  Wisconsin  Vols.,  aged  19,  was  admitted  to  the  Stanton  U.  S.  Army 
General  Hospital,  June  4,  1864,  on  account  of  a  recent  exarticulation 
of  his  right  leg  at  the  knee-joint  by  the  flap  method.  He  stated  that 
he  was  wounded  May  31st,  near  Old  Church,  Va. ;  that  the  operation 
was  performed  on  the  same  day  by  Dr.  Hayward,  chloroform  being  em- 
ployed as  an  anaesthetic  ;  and  that  his  general  health  was  impaired  at  the 
time. 

June  6.     It  was  observed  that  the  stump  was  in  a  sloughy  condition, 

1  Oilier,  in  his  experiments  on  animals,  has  succeeded  in  producing  new  bone  from  the 
marrow  by  irritating  it  in  situ ;  but  he  found  that  the  degree  of  irritation  must  not  be  too 
great,  for,  when  it  is  excessive,  the  marrow  breaks  down  into  pus,  there  being  in  fact  no 
tissue  more  disposed  to  purulent  transformation.  (See  American  Journal  Medical  Sciences, 
January,  1868,  p.  148.)  Again,  M.  Oilier  has  observed  that  traumatic  irritation  of  the 
marrow  may  cause  ossification  of  that  structure,  though  it  is  more  apt  to  produce  suppur- 
ation. (Op.  c&,  p.  161.) 
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and  that  he  was  failing  rapidly.  Prescribed  tonics  such  as  ferri  et 
potass,  tart.  grs.  v.  ter  in  die,  and  quiniaa  sulph.,  together  with  nutrients 
and  alcoholic  stimulants  in  liberal  quantity. 

June  9.     He  died  of  pyaemia. 

Autopsy  twelve  hours  after  death.  On  examining  the  stump,  and 
opening  the  medullary  canal  of  the  femur,  the  medullary  tissue  was 
found  in  a  condition  of  active  hyperaemia,  having  a  bright-red  color, 
and  no  appearance  of  fat  about  it.  In  respect  to  consistence,  it  was 
firmer  and  stronger  than  natural,  or  carnified.  The  lungs  contained  a 
number  of  visceral  abscesses.  The  presence  in  this  case  of  osteo-my- 
elitis  in  the  first  stage,  not  only  of  pyaemia,  but  also  of  the  so-called 
secondary  abscesses  of  the  lungs,  is  a  clinical  fact  of  some  importance, 
and  should  not  be  overlooked. 

2.  Of  Suppurative  Osteo-myelitis.  —  Suppuration,  or  the  forma- 
tion of  pus  in  the  medullary  tissue,  is  a  pathological  con-  Suppurative 
dition  which  is  not  unfrequently  superadded  to  the  carni-  SL 
fied  or  hepatized  marrow.  As,  in  the  progress  of  pneumonia,  it 
happens  that,  if  the  inflammatory  irritation  in  the  hepatized  pul- 
monary tissue  does  not  subside,  and  a  resolution  of  the  products  of 
the  inflammatory  process  does  not  take  place,  the  inflamed  pulmo- 
nary tissue  is  almost  certain  to  suppurate,  even  so  in  the  progress 
of  osteo-myelitis,  if  the  inflammatory  irritation  in  the  hepatized 
marrow  does  not  subside  into  a  simple  formative  irritation,  or  cease 
altogether,  the  inflamed  medullary  tissue  is  very  apt  to  suppurate. 
The  formation  of  pus  in  the  marrow  appears  to  be  preceded  always 
by  hepatization  or  a  kindred  pathological  condition  ;  at  least,  the 
author  has  always  found  abscesses  of  the  marrow  to  be  surrounded 
by  hepatized  or  carnified  tissue.  Suppurative  osteo-my-  secoa^ 
elitis  may  therefore  be  called  the  second  stage  of  the  8ta^- 
disease.  In  it  the  inflammatory  process  appears  to  be  more  active 
and  more  uncontrollable  than  in  the  first  stage.  This  is  proved  by 
the  clinical  history  of  such  cases,  as  well  as  by  the  disorganization 
of  the  marrow  which  is  revealed  by  post-mortem  examination. 

If  one  of  the  long  bones,  such  as  the  femur  or  tibia,  be  involved 
with  suppurative  osteo-myelitis  of  a  recent  date,  and  it  be  split 
lengthwise  with  a  saw,  on  cleaning  off  the  surfaces  of  the  section, 
the  marrow  is  often  found  to  present  the  following  appearance, 
namely,  the  carnified  or  hepatized  tissue  is  seen  to  contain  a  num- 
ber of  small  isolated  abscesses,  varying  in  size  from  a  mustard-seed 
to  a  pea,  and  having  a  color  like  that  of  skim-milk,  or  like  that  of 
pure  milk,  or  cream,  or  lemon-peel,  and  not  unfrequently  these  ab- 
scesses have  a  greenish  yellow  hue.1  But  if  the  examination  is 
i  Vide  Cases  I.,  II.,  XXIV.,  XXVIL,etc. 
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made  at  a  later  period,  it  may  be  found  that  the  hepatized  marrow 
contains  one  abscess  of  large  size  and  irregular  shape,  produced 
apparently  by  the  coalescence  of  several  smaller  ones.1  If  the  bone 
is  examined  at  a  still  later  period  in  the  history  of  the  disease,  it 
may  be  found  that  the  medullary  tube  is  filled  with  pus  through 
a  great  space,  that  the  medullary  tissue  is  destroyed  to  the  same 
extent,  and  that  the  bone  itself  is  necrosed  to  about  the  same  extent.8 
Hepatization  and  suppuration  of  the  medullary  tissue  are  not 
Ending  in  distinct  forms  of  osteo-mvelitis,  but  only  successive  phases 

the  prepara-         n     ,  ,  .  ,  ,  . 

tive  process,  of  the  same  morbid  process,  only  successive  steps  in  the 
series  of  transformations  which  the  histological  elements  of  the 
marrow  may  undergo  through  the  agency  of  inflammatory  irrita- 
tion.8 We  have  already  seen  how  the  inflamed  medullary  tissue 
acquires  a  red  color  and  increased  consistence,  that  the  inflamma- 
tory process  speedily  deprives  it  of  a  good  portion  of  its  fat,  causes 
a  rapid  development  of  new  cell-formations,  produces  sclerosis  of 
the  intercellular  or  basis  substance,  and  at  the  same  time  occasions 
hyperaemia.  If  the  irritation  be  moderate  in  degree,  this  new 
medullary  growth  becomes  transformed  directly  into  new  osseous 
tissue,  and  in  that  way  the  force  of  the  disease  may  be  expended. 
But  if,  on  the  other  hand,  the  inflammatory  irritation  become  more 
Ending  in  severe  in  degree,  this  new  medullary  growth  becomes 
tiye  process,  transformed  directly  into  pus,  thus  producing  abscess  of 
the  marrow  ;  and  if  it  be  very  severe  or  intense,  it  destroys  the 
vitality  of  the  portion  so  affected  outright,  and  occasions  gangrene 
thereof. 

The  transformation  of  this  new  medullary  growth,  inflammatory 
in  its  origin,  into  pus  appears  to  be  attended  with  the  following 
phenomena :  the  free  medullary  cells,  already  granular,  multiply 
themselves  with  very  great  rapidity,  and  become  more  granular 
still,  while,  at  the  same  time,  the  intercellular  substance  softens, 
and  soon  liquefies ;  the  descendants  of  the  preexisting  marrow 
cells  thus  become  converted  into  pus  corpuscles,  and  the  intercell- 
ular or  basis-substance  into  liquor  puris,  or  the  liquid  intercellular 
material  of  purulent  matter.  On  this  point  Virchow  says,  — 

1  Vide  Cases  X.  and  XXIX.,  and  Plates  II.  and  VI. 

2  Vide  Case  VI. 

8  The  close  relationship  between  hepatization  and  suppuration  of  the  marrow  is  well 
illustrated  in  a  general  way  by  Case  XXV.  In  that  case  the  portion  of  the  marrow  which 
corresponded  with  the  necrosed  bone  was  broken  down  and  infiltrated  with  pus,  or,  in  other 
words,  it  was  the  seat  of 'suppurative  inflammation.  Above  the  part  named,  the  medullary 
tissue  was  red,  and  mom  than  usually  firm  (carnified);  and  still  higher  up  it  presented  a 
natural  appeara.rx:e-  «/  mat,  on  proceeding  from  above  downwards,  we  meet  first  with  healthy 
marrow,  ner.t  with  osteo-myelitis  in  the  first  stage,  and  last  with  that  disease  in  its  second 
stage,  the  stage  of  suppuration. 
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"  The  pus  is  here  no  special  product,  separable  from  the  other  products 
of  proliferation  and  formation  ;  it  is  certainly  not  identical  with  the  pre- 
existing tissues,  but  its  origin  can  be  directly  traced  back  to  the  elements 
of  the  preexisting  tissue.  It  is  not  produced  by  any  special  act,  PUB  not 

J        J  ,      „  created  dt 

by  any  creation  de  novo,  but  its  development  proceeds  irom  novo. 
generation  to  generation  in  a  perfectly  regular  and  legitimate  manner."  * 

In  connection  with  another  branch  of  the  same  subject  he  also 
tells  us :  — 

"  The  transformations  are  here  so  gradual,  that  the  pus  which  is  in 
immediate  contact  with  the  granulations,  constitutes,  as  is  well  known, 
a  more  mucous,  stringy,  and  tenacious  matter,  which  really  contains 
mucine  like  the  granulation  tissue,  and  only  when  we  proceed  farther 
outwards,  exhibits  the  properties  of  completely  developed  pus.  The 
perfect  pus  of  the  surface  gradually  passes,  as  we  descend,  into  crude 
pus,  the  mucous,  tenacious,  immature  pus  of  the  deeper  layers,  and 
what  we  call  maturation  depends  simply  upon  the  gradual  conversion  of 
the  mucous  intercellular  substance  of  the  originally  tenacious  pus,  which 
is  allied  in  structure  to  granulations,  into  the  albuminous  intercellular 
substance  of  pure  pus.  The  mucus  dissolves,  and  the  creamy  fluid  is 
produced.  The  maturation  is  therefore  essentially  a  softening  of  the  inter- 
cellular substance.  So  direct  is  the  connection  which  subsists  between 
development  and  retrograde  metamorphosis,  between  physiological  and 
pathological  conditions."  2 

With  regard  to  the  nature  of  the  granulation  tissue  of  which 
Virchow  speaks  above,  let  him  give  his  own  ideas  in  his  Granulation 
own  words.  He  says,  — 

"  When  we  examine  granulations  for  the  purpose  of  comparing  them 
with  medullary  tissue,  we  find  that  no  two  descriptions  of  tissue  more 
closely  correspond.  The  marrow  of  the  bones  of  a  new-born  infant 
could  at  any  time,  both  chemically  and  microscopically,  be  passed  off 
as  granulation  tissue.  Granulations  are  nothing  more  than  a  young, 
soft,  mucous  tissue,  analogous  to  marrow." 8 

The  next  case  presents  us  with  a  good  illustration  of  suppura- 
tive  osteo-myelitis  in  one  of  the  stump-bones.  It  was  a  double 
amputation,  and  in  the  other  stump-bone  both  the  carnified  and 
the  gangrenous  conditions  of  the  marrow  were  found. 

CASE  XXIX.  Primary  Amputation  of  Both  Arms  for  Extensive 
Lacerated  Wounds  inflicted  by  Machinery  ;  Osteo-myelitis  with  Hepatiza- 
tion,  Suppuration,  and  Gangrene  of  the  Marrow  ;  Death  on  the  Twentieth 

1  Vide  Lectures  on  Cellular  Pathology,  p.  465.  2  Op.  cit.,  p.  465. 

»  Op.  cit.,  pp.  465,  466. 
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Day  ;  Autopsy ;  Clinical  History,  reported  by  Dr.  Edward  Farrell,  House 
Surgeon  at  Bellevue  Hospital.  —  Tobias  Dillon,  aged  24  years,  a  native 
of  Jamaica,  and  a  very  healthy  man,  was  admitted  to  Bellevue  Hospital 
in  the  service  of  Professor  Hamilton,  on  the  21st  of  November,  1865. 
He  had  been  injured  about  two  hours  before  admission,  by  becoming 
entangled  in  some  machinery,  and  got  both  arms  very  much  lacerated 
from  the  hand  to  a  short  distance  above  the  elbow-joint.  Both  arms 
Double  am-  were  amputated  in  their  middle  about  five  hours  after  the  ac- 
anng. on  cident.  The  left  arm  was  amputated  by  the  circular,  and  the 
right  one  by  the  double-flap  method.  He  reacted  well  after  the  opera- 
tion, but  complained  of  having  severe  pain  in  the  stumps,  which  was 
relieved  by  the  hypodermic  injection  of  morphia,  and  he  rested  well 
during  the  night  Union  by  the  first  intention  was  procured  in  the 
upper  part  of  both  stumps,  and  healthy  suppuration  commenced,  on  the 
third  day  after  the  operation,  in  the  remaining  parts  of  them.  He  did 
not  complain  of  any  pain  whatever.  He  continued  to  do  well  for  ten 
days  after  the  operation.  He  always  reported  himself  as  feeling  well, 
had  a  good  appetite,  and  asked  sometimes  to  be  allowed  to  sit  up.  The 
suppuration  from  the  flap  operation  was  greater  than  from  the  circular. 
The  end  of  the  bone  could  be  seen  in  the  left  stump  (t.  c.,  the  one  made 
by  the  circular  operation),  and  some  brownish-looking  granulations 
were  observed  to  protrude  from  the  medullary  cavity. 

On  the  eleventh  day  after  the  operation  he  had  a  severe  chill,  followed 
Chni  on  by  profuse  sweating.  The  chills  continued  at  irregular  inter- 
day,  vals  during  the  next  two  days,  when  he  began  to  suffer  from 
diarrhoea  and  vomiting.  There  was  not  any  change  in  the  condition  of 
the  stumps  after  the  bad  symptoms  set  in.  The  discharge  continued 
healthy,  and  the  patient  did  not  complain  of  any  increase  of  pain.  He 
Died  on  soon  sank  into  a  typhoid  condition,  became  delirious,  and  died 
d»y.  on  the  twentieth  day  after  the  operation,  of  pyaemia. 

Autopsy  twelve  hours  after  death.  The  soft  parts  of  the  stumps  did 
PUB  in  lung*,  not  present  an  unhealthy  appearance.  A  small  abscess  was 
liver.  '  found  in  the  left  lung,  and  the  surface  of  its  lower  lobe  was 
covered  with  recent  lymph.  The  left  pleural  cavity  contained  a  small 
quantity  of  sero-purulent  fluid.  A  small  abscess  was  found  in  the  great 
lobe  of  the  liver. 

Description  of  the  Stump-bones  belonging  to  this  Case.  —  They  were 
obtained  Tuesday,  December  12,  at  the  autopsy,  and  were  taken 
away  from  the  hospital  by  the  author  with  the  permission  of  Pro- 
fessor Hamilton,  for  the  purpose  of  making  a  critical  examination 
of  them. 

The  bone  of  the  right  stump  measures  seven  and  one  half  inches 
Rifzhtann,  in  length.  It  is  denuded  of  periosteum  for  some  dis- 

double-flnp  b 

amputation,    tance  above  its  sawn  end,  white  in  color  where  denuded, 
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and  apparently  necrosed  ;  but  no  line  of  separation  is  yet  discern- 
ible with  the  naked  eye  or  with  a  hand-glass.  The  periosteum  is 
redder  than  natural,  and  considerably  thickened,  about  the  lower 
part  of  the  bone.  On  making  a  longitudinal  section  of  the  piece, 
and  carefully  scraping  the  bone-dust  off  from  the  sawn  surfaces 
with  the  edge  of  a  scalpel,  the  medullary  tissue  is  seen  to  be 
generally  inflamed ;  but  the  morbid  appearance  is  not  uniform,  for 
in  some  parts  of  it  the  inflammatory  process  is  of  an  older  date,  or 
farther  advanced,  or  in  a  different  stage  from  what  it  is  in  other 
parts.1  The  medullary  tissue  about  the  lower  part  of  the  canal 
has  suppurated  or  been  transformed  into  pus.  For  a  distance  of 
three  fourths  of  an  inch  above  the  sawn  end  of  the  bone,  the  con- 
tents of  the  medullary  canal,  or  such  of  them  as  have  not  flowed 
out,  are  very  soft  in  consistence,  and  have  a  dirty  yellowish-gray 
color.  Examined  with  the  microscope,  this  substance  is  found  to 
consist  of  pus  corpuscles,  free  oil-globules,  and  much  granular 
matter. 

Next  above  this  suppurating  section,  the  marrow  is  in  a  slough- 
ing or  mortified  condition  for  a  distance  of  half  an  inch.  It  has  a 
very  dark  brown,  almost  black,  color,  and  a  distinctly  marked 
gangrenous  odor.2  Examined  with  the  microscope,  it  is  found  to 
consist  of  broken-down  marrow  cells,  connective  tissue,  and  gran- 
ular matter  all  stained  with  decomposing  hematoidin. 

Above  the  black  spot  all  the  medullary  tissue  has  a  dark-red 
color  and  a  tolerably  firm  consistence,  instead  of  the  pale-yellow 
hue  and  very  soft  consistence  which  normally  belong  to  this  tissue 
in  that  situation,  and  in  the  canals  of  the  long  bones  generally, 
during  the  adult  period  of  life.  The  discoloration  of  the  medul- 
lary tissue  is,  however,  somewhat  deeper  in  the  shaft  than  it  is  in 
the  epiphysis  (head)  of  the  bone.  Examined  with  the  microscope, 
the  carnified  marrow  belonging  to  the  shaft  is  seen  to  consist  of  a 
multitude  of  granular  free  marrow  cells,  some  parent  cells,  a  few 
fat  vesicles,  and  a  great  deal  of  free  oil.  A  portion  of  red  marrow 
taken  from  a  cancellus  in  the  head  of  the  bone,  and  examined  with 
the  microscope,  is  found  to  consist  of  a  great  quantity  of  granular 
free  marrow  cells,  with  fat  vesicles  much  fewer  in  number  than  in 
the  normal  condition. 

The  bone  of  the  left  stump  measures  seven  inches  in  length, 
and  a  mass  of  reddish-brown-colored  granulations  pro-  i*fiarm, 

i  i      i     i  />          •       i     />  i  i          .         circular  am- 

trudes  nearly  half  an  inch  from  the  medullary  canal  at  its 

i  Vide  Plate  VII.  2  Vide  Plate  VII. 
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sawn  end.  It  is  denuded  of  periosteum,  and  therefore  bare,  for  a 
distance  of  half  an  inch  above  this  end.  Where  denuded,  it  is 
white  in  color,  and  necrosed,  but  no  line  of  separation  can  be  dis- 
cerned. The  periosteum  is  redder  than  natural,  and  much  thick- 
ened about  this  portion  of  the  bone.  It  also  contains  plates  of 
newly  formed  reddish-colored  osseous  tissue  developed  in  its  sub- 
stance and  in  the  connective  tissue  lying  immediately  exterior  to 
it.  After  splitting  the  bone  lengthwise  with  a  saw,  and  scraping 
off  the  bone  dust  carefully  with  the  edge  of  a  scalpel,  from  the 
surfaces  of  the  section,  the  medullary  tissue  is  found  to  exhibit 
strong  evidences  of  inflammatory  action.  In  some  places  it  is 
carnified,  having  a  reddish-brown,  almost  a  chocolate  color,  and  a 
flesh-like  consistence.  In  other  places  it  is  the  seat  of  purulent 
collections  (abscesses).  The  increased  consistence,  as  well  as  the 
dark  color,  is  very  striking.  In  the  medullary  canal,  enveloped 
more  or  less  completely  by  reddish-brown  marrow,  is  an  irregularly 
shaped  abscess,  having  a  length  of  three  inches,  and  filled  with 
dirty  greenish,  yellowish-gray  colored,  stinking  pus.1  This  long, 
narrow  abscess  commences  one  inch  above  the  sawn  end  of  the  bone, 
and  extends  upwards  to  within  three  fourths  of  an  inch  of  its  sur- 
gical neck.  Above  the  abscess  we  see  many  small  isolated  grayish- 
white  dots,  located  almost  entirely  in  the  cancelli.  They  are  foci 
of  suppuration.  The  medullary  tissue  in  the  midst  of  which  these 
foci  of  suppuration  are  placed,  and  which  also  surrounds  the  ab- 
scess, has  the  reddish-brown  color  already  mentioned. 

On  submitting  the  tough  flesh-like  chocolate-colored  granulation 
tissue  which  protrudes  from  the  sawn  end  of  the  bone,  and  fills  the 
medullary  canal  thereabouts,  to  a  microscopical  examination,  it  is 
found  to  consist  of  granular  marrow  cells,  connective  tissue,  spindle- 
shaped  fibre  cells,  capillary  vessels,  and  free  oil,  with  extensive 
discoloration  from  hematoidin. 

Examined  with  the  microscope,  the  matter  from  the  principal 
abscess  is  found  to  consist  of  pus  corpuscles,  granular  matter,  the 
debris  of  pus  corpuscles,  and  free  oil. 

Some  substance  taken  from  a  cancellus  at  a  point  corresponding 
with  the  anatomical  neck  of  the  bone,  and  examined  with  the  mi- 
croscope, is  seen  to  consist  of  granular  matter,  pus  corpuscles,  free 
marrow  cells,  and  some  parent  marrow  cells.  The  free  marrow 
cells  were  granular ;  some  of  them  were  highly  so. 

Comments.  —  The  facts  stated  in  the  last  paragraph  are  of  much 

i  Vide  Plate  VI. 
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importance  in  a  pathological  point  of  view.  They  tend  to  shed 
some  considerable  light  upon  the  metamorphoses  which  the  cell- 
formations  of  the  marrow  undergo  when  subjected  to  inflammatory 
irritation.  In  this  specimen,  when  examined  with  the  iransfonna- 
microscope,  we  had  distinctly  brought  before  us  several  row  into  pus. 
of  the  leading  points  pertaining  to  the  transformation  of  the 
medullary  tissue  into  pus  through  the  agency  of  the  inflammatory 
process.  We  had  first  some  parent  marrow  cells  ;  next  we  had  a 
quantity  of  free  marrow  cells,  but  they  were  granular ;  then  we 
had  pus  corpuscles  and  amorphous  matter.  It  seems  to  me  that 
these  facts  afford  strong  support  to  Virchow's  views  concerning 
the  way  in  which  suppuration  of  the  medullary  tissue  is  produced, 
or,  rather,  of  the  histological  transformations  by  which  it  is 
effected.  His  views  have  already  been  stated  at  considerable 
length.  The  microscopical  examination  of  this  case  was  made  by 
Dr.  J.  W.  S.  Gouley,  in  concert  with  the  author. 

3.  Of  G-angrene  of  the  Marrow.  —  We  have  already  seen  that 
inflammatory  irritation  of  a  certain  grade  produces  hep-  Gangrene  of 
atization  of  the  marrow,  that  another  grade  of  this  kind  marrow- 

*  O 

of  irritation,  especially  if  the  irritation  be  prolonged,  induces 
suppuration  of  the  medullary  tissue.  Now,  a  still  higher  grade  of 
inflammatory  irritation  may  occasion  gangrene  of  this  tissue. 

When  the  marrow  becomes  mortified,  it  usually  presents  a  very 
dark  color,  and  emits  a  gangrenous  odor.  Sometimes  its  color  is 
almost  black.  If  subjected  to  a  microscopical  examination,  it  is 
seen  that  its  cell  formations  are  all  destroyed,  that  it  consists  of 
amorphous  matter  the  debris  of  the  preexisting  histological  struc- 
tures, with  perhaps  some  connective  tissue,  all  stained  of  a  dark 
color  by  decomposing  hematoidin. 

Robin,  while  speaking  of  the  morbid  states  of  the  marrow, 
says,  in  some  conditions,  the  inflammation  becomes  so  intense 
that  the  medullary  cells  cease  to  receive  materials  fit  for  their  con- 
tinuous molecular  renovation.  The  marrow  then  softens,  and  be- 
comes liquid,  and  flows  from  the  extremity  of  the  fractured  or 
amputated  bone.  When  this  liquid  is  examined,  there  are  found 
in  it  only  molecular  granules  in  suspension,  sometimes  nucleated 
cells,  and  always  drops  of  oil ;  for  the  liquefaction  melts 

p  /•  •  1  IP  -i      Drops  of  oil. 

down  the  walls  ot  the  fat  vesicles,  and  sets  free  the  oil. 
This  is  always  a  grave  fact,  as  has  been  demonstrated  in  the  study 
of  fractures,  especially  those  of  the  long  bones,  and  in  certain 
other  pathological  conditions,  such  as  amputations  followed  by  so- 
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called  purulent  infection.1  The  author's  own  experience  fully  cor- 
roborates the  views  of  Robin  with  regard  to  the  gravity  of  this 
lesion  of  the  marrow.  Mention  of  this  pathological  condition  is 
made  here  because  it  seems  to  be  closely  allied  to  gangrene. 

In  the  case  that  was  last  related,  the  stump-bone  belonging  to 
the  right  arm  exhibited  the  carnified,  the  suppurating,  and  the 
gangrenous  forms  of  osteo-myelitis,  all  in  close  relation  with  each 
other.1 

Gangrene  of  the  marrow  appears  to  be  a  pathological  condition 
Gangrene  of  tnat  ls  not  often  met  with  even  in  military  practice.  This 
Stwa°me?ot  ls  probably  due  to  the  high  degree  of  vascularity  with 
which  the  medullary  tissue  is  endowed.  It  is  certain 
that  suppuration  of  the  marrow  occurs  very  much  more  frequently 
than  gangrene.  Mr.  B.  Phillips,  in  a  paper  to  which  reference 
has  already  been  several  times  made,  says  the  state  of  gangrene 
does  not  often  occur  in  the  marrow ;  and  this  observation  tallies 
exactly  with  my  own  experience. 

The  next  three  cases  afford  examples  of  gangrene  of  the  mar- 
row. A  perusal  of  them  will  give  a  better  idea  of  this  patholog- 
ical condition  than  many  words  expended  in  description.  In  two 
of  them  the  mortification  appears  to  have  had  an  inflammatory, 
but  in  the  third  a  spontaneous  or  mephitic  origin.  Two  of  them 
occurred  in  the  author's  practice  at  Stanton  Hospital,  and  one  in 
that  of  Professor  Dubrueil  at  Montpellier. 

CASE  XXX.  Acute  Osteo-myelitis  following  Secondary  Amputation 
for  Gunshot  Injury  involving  the  Knee-joint ;  Death  Thirteen  Days  after 
the  Operation  from  Pyaemia  ;  one  Part  of  the  Medullary  Tissue  in  Stump- 
bone  gangrenous  ;  another  Part  "  red  inflamed  "  in  Appearance  ;  Throm- 
bosis ;  Secondary  Abscesses  in  Lungs.  —  William  S.  Smith,  private,  Co. 
I,  5th  North  Carolina  Infantry  (Confederate),  aged  24,  was  admitted 
into  the  Stanton  U.  S.  Army  General  Hospital,  May  13,  1864,  with  a 
gunshot  wound  of  the  left  knee-joint,  received  May  9,  in  battle  near  the 
Wilderness,  Va.  The  ball  entered  anteriorly  near  the  inner  side  of  the 
patella,  and  escaped  posteriorly  about  three  inches  below  the  flexure  or 
bend  of  the  knee,  having  grooved  the  internal  condyle  of  the  femur  in 
its  course. 

When  admitted  into  the  hospital,  the  knee-joint  was  already  much 
swelled  and  inflamed.  His  constitutional  state  was  also  bad.  He  was 
pale  (anaemic),  feeble,  and  had  irritative  fever  of  a  low  type.  Ordered 
the  he-dressing  to  be  applied  to  the  wounded  joint,  and  nutrients,  to- 

\*  Vide  American  JournaJ  Medical  Sciences,  October,  1865,  p.  501. 
«  Vide  Plate  VII. 
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gether  with  tonics  and  stimulants,  to  be  taken  internally.  The  following 
tonic  and  stimulating  mixture  was  prescribed :  fy.  Tinct  ferri  muriatis, 
f.  3ii.  Spirit,  frumenti,  f.  oj.  M.  Sumend.  One  ounce  every  three 
hours. 

May  18.  — The  patient  has  not  improved,  but  on  the  contrary  is  con- 
stantly getting  worse.  His  knee-joint  is  greatly  swelled  and  very  pain- 
ful. Inflammatory  swelling  is  extending  rapidly  down  the  leg.  He 
also  has  a  good  deal  of  irritative  fever ;  skin  hot  and  dry ;  pulse  fre- 
quent and  irritable ;  he  is  considerably  prostrated  and  restless. 

Anaesthesia  having  been  produced  with  sulphuric  ether,  the  thigh  was 
amputated  in  its  lower  third  by  the  double-flap  method.  Only  Secondary 

i  /»  niii  1-111  .  amputation 

about  four  ounces  of  blood  were  shed  by  the  operation.  A  of  thigh. 
good  deal  of  shock  was,  however,  produced,  and  reaction  came  on  but 
slowly.  "When  the  effects  of  the  anaesthetic  had  passed  away,  the  fol- 
lowing mixture  was  prescribed  for  him,  namely :  ty.  Ferri  et  quiniae 
citratis,  siss.  Spirit,  frumenti,  f.  oj.  M.  Sumend.  One  ounce  every 
three  hours.  He  was  also  directed  to  take  opiates  in  sufficient  quantity 
to  keep  him  free  from  pain,  and  have  his  strength  kept  up  by  nutrients, 
such  as  essence  of  beef,  eggs,  etc.  The  knee-joint  contained  about  six 
ounces  of  purulent  fluid.  The  operation  was  performed,  I  think,  by 
Dr.  George  A.  Mursick.  U.  S.  Vols. 

May  26.  —  There  is  no  improvement;  the  stump  shows  no  dispo- 
sition to  heal ;  he  has  anorexia  with  great  debility,  and  we  are  com- 
pelled to  administer  alcoholic  stimulants  in  any  form  that  may  suit  his 
fancy  ;  he  is  restless,  and  expresses  a  desire  to  die ;  mind  clear ;  pulse 
averages  1 30 ;  tongue  dry ;  stomach  irritable.  The  stump-bone  pro- 
trudes, and  the  discharge  is  ill  conditioned.  Ordered  the  following  lotion 
to  be  applied  to  his  stump  :  ty.  Potass,  permanganat.  gss.  Aquae  fon- 
tanae,  f.  oij.  M.  D.  During  the  next  three  days  he  continued  to  grow 
weaker  gradually. 

May  30.  —  He  is  now  sinking  rapidly ;  he  has  considerable  dyspnoea, 
and  his  respirations  are  hurried  ;  the  discharge  from  the  stump  is  very 
offensive  in  smell ;  he  refuses  to  take  either  food  or  stimulants  in  any 
form. 

May  31.  —  He  continued  to  sink,  and  died  to-day  of  pyaemia.     He 
did  not  have  any  chills,  and  his  skin  did  not  assume  an  icte-   DJedofpyas_ 
rode  hue,  during  any  part  of  the  course  of  the  disease,  in  mia- 
which  respects  his  case  differs  materially  from  many  others  that  have 
come  under  our  observation. 

Autopsy.  —  The  lower  end  of  the  stump-bone  was  denuded  of  peri- 
osteum for  about  half  an  inch  above  its  sawn  extremity  ;  and  the  peri- 
osteum, still  higher  up,  was  loosened,  more  or  less,  for  the  space  of  an 
inch,  but  not  detached.  There  were  no  deposits  of  new  osseous  tissue 
on  the  exterior  of  the  stump-bone,  and  no  products  of  reparative  action 
at  the  sawn  end  of  it.  The  medullary  tissue,  in  the  stump-  Gangrene  of 
bone,  had  a  dark  reddish-brown-color,  and  a  very  offensive  the  marrow. 
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(gangrenous)  odor  through  a  section  about  one  half  inch  thick,  situated 
at  the  lower  end.  Above  this  gangrenous  part  the  marrow  presented, 
centrally,  a  yellowish-gray  color  through  a  space  one  inch  in  length. 
At  the  circumference  of  this  yellowish-gray  portion  of  marrow,  the 
medullary  tissue,  which  lay  in  contact  with  the  internal  laminae  of  the 
bone,  had  a  dark-red  color  extending  to  the  depth  of  one  or  two  lines. 
Above  this  yellowish-gray  portion,  the  marrow  presented  a  reddish-yel- 
low color  in  its  interior ;  but  its  exterior,  which  came  in  contact  with  the 
osseous  tube,  had  a  bright-red  color  extending  to  the  depth  of  two  or 
three  lines,  and  looked  like  fresh  granulations  ;  from  this  "  red  inflamed  " 
tissue  numerous  minute  vessels  were  seen  shooting  into  the  interior  of 
the  marrow,  and  forming  networks  therein.  A  section  of  the  stump- 
bone,  four  inches  long,  was  examined.  The  medullary  tissue  was  exposed 
to  view  by  splitting  it  lengthwise  with  a  saw. 

The  profunda,  the  superficial  femoral,  and  the  external  iliac  veins 
leading  from  the  stump,  were  all  filled  with  recently  coagulated  blood 
(thrombus).  When  viewed  externally  after  exposure  by  dissection,  they 
presented  a  blue  color,  and,  opposite  their  valves,  a  knotted  appearance. 

The  inguinal  glands,  and  the  chain  of  lymphatic  ganglia  which  accom- 
panies the  external  iliac  vein,  were  enlarged  (inflamed).  The  divided 
extremity  of  the  femoral  artery  was  slate-colored  and  softened  to  the 
extent  of  one  inch,  and  this  part  appeared  to  be  about  to  slough  off. 
The  tube  was,  however,  firmly  occluded  (obliterated)  at  the  junction  of 
the  sloughing  with  the  sound  part  of  the  vessel. 

The  exterior  of  the  lungs  contained  about  a  dozen  small  superficial 
abscesses,  and  the  interior  numerous  patches  of  lobular  pneumonia. 
The  abscesses  were  grayish-yellow  in  color,  and  surrounded  by  a  dark- 
red  areola  of  inflamed  pulmonary  tissue. 

The  liver  was  not  enlarged,  but  buff-colored,  fatty,  and  very  soft. 
The  spleen  was  not  enlarged,  but  paler  than  usual  in  color  and  very  soft. 
The  cortical  portion  of  the  kidneys  was  red  and  injected.  The  pyra- 
mids were  pale,  but  well  defined. 

Inflammatory  gangrene  of  the  marrow  seldom  occupies  more 
than  a  circumscribed  portion,  and  is  always  associated  Avith  carni- 
fication  or  hepatization  of  the  neighboring  medullary  tissue.  Non- 
inflammatory mortification  of  the  marrow,  on  the  contrary,  is  gene- 
rally diffuse  in  character  and  unaccompanied  by  sclerosis. 

CASE  XXXI.  Acute  Osteo-myelitis  of  Tibia  following  Erysipelas  of 
Leg  ;  Amputation  of  Thigh  ;  Autopsy  of  the  Member  ;  Medullary  Tissue 
in  some  Places  deep-red  in  Color,  and  in  others  black  and  Gangrenous  ; 
Necrosis  ;  related  by  M.  Dubrueil,  Professor  at  Montpellier.  —  A  young 
man,  aged  20,  who  had  suffered  from  suppuration  in  the  cervical  and 
axillary  lymphatic  glands,  was  attacked  in  the  left  leg  by  erysipelas,  ac- 
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companied  with  severe  pain  and  inflammatory  fever.  Ulceration  of  the 
soft  parts  ensued,  and  exposed  the  whole  inner  side  of  the  tibia. 
Diarrhoea  came  on,  and,  for  the  preservation  of  life,  it  became  necessary 
to  amputate  the  limb  above  the  knee,  on  the  forty-third  day  from  the 
commencement  of  the  disease.  On  examining  the  limb,  all  the  soft 
parts  were  found  infiltrated  with  bloody  serum.  The  periosteum  of  the 
tibia,  denser  and  more  vascular  than  it  naturally  is,  adhered  but  loosely 
to  the  bone,  and  plates  of  osseous  matter  were  deposited  in  its  tissue. 
There  were  several  ulcerated  channels  extending  through  the  walls  of 
the  bone  to  the  medullary  tube.  Several  portions  of  the  bone  between 
these  channels  had  perished.  The  medullary  tissue  in  some  situations 
had  a  deep-red  color,  resembling  the  conjunction  of  the  eye  in  chemosis, 
and  in  others  it  was  black,  with  a  gangrenous  odor.1 

CASE  XXXII.  Secondary  Amputation  of  Thigh  for  commencing  Gan- 
grene of  Leg  following  Gunshot  Injury  ;  Death  from  Exhaustion  Two  Days 
after  the  Operation  ;  the  Autopsy  showed  the  Marrow  in  the  Stump-bone 
to  be  gangrenous  (mephitic).  —  George  F.  Curtiss,  Corporal,  Co.  C,  10th 
New  Jersey  Vols.,  aged  22,  was  admitted  to  the  Stanton  U.  S.  Army 
General  Hospital,  June  4, 1864,  on  account  of  a  gunshot  wound  inflicted 
May  31st,  in  the  action  at  Old  Church,  Va.  He  had  sustained  a  com- 
pound comminuted  fracture  of  the  head  of  the  right  tibia,  implicating 
the  knee-joint.  The  bullet  entered  anteriorly  about  three  inches  below 
the  patella,  passed  backwards  and  upwards,  shattered  the  head  of  the 
tibia  into  many  fragments,  and  then  lodging,  remained  unextracted. 
The  fracture  extended  to  the  knee-joint. 

When  he  came  to  the  hospital,  four  days  after  the  wound  was  inflicted, 
the  knee-joint  was  greatly  distended  by  effusion ;  the  whole  limb  was 
much  swollen  as  high  as  the  groin  ;  the  leg,  besides  being  greatly  swelled, 
was  beginning  to  be  gangrenous ;  the  skin  below  the  wound  was  dark- 
brown  in  color  and  mottled  in  appearance  ;  there  were  also  several  large 
blebs,  filled  with  brownish-colored  serum,  on  the  lower  part  of  the  leg ; 
and  no  pulsation  was  perceived  in  the  posterior  tibial  artery.  He  was 
also  suffering  from  irritative  fever  in  a  marked  form  ;  his  pulse  was  fre- 
quent and  jerking,  his  skin  hot  and  dry ;  he  was  very  restless,  and  his 
countenance  had  a  dusky  hue.  It  was  supposed  that  the  gangrene  of 
his  leg  had  been  occasioned  by  some  injury  of  the  posterior  tibial  or 
popliteal  artery  inflicted  by  the  bullet.  On  the  5th  of  June,  Amputatlon 
anaesthesia  having  been  produced  with  sulphuric  ether,  the  of  thish- 
thigh  was  amputated  in  its  upper  third  by  the  circular  method.  The 
operation  was  attended  with  a  good  deal  of  shock,  from  which  he  reacted 
very  slowly.  He  did  not  long  survive  the  operation,  for  he  died  two 
days  afterwards  (June  7)  of  exhaustion. 

On  examining  the  amputated  member,  it  was  found  that  the  soft  tissues 
1  Vide  Stanley  on  Diseases  of  the  Bones,  p.  54,  Am.  ed. 
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of  the  leg  and  thigh  were  soaked  in  a  reddish -colored  serum,  which  had 
produced  the  swelling  of  those  parts,  that  the  blood-vessels  were  not  in- 
jured by  the  bullet,  and  the  bullet  itself  (a  minie)  was  found  lodged  in 
the  bone. 

The  gangrene  of  the  leg  appeared  to  have  been  produced  by  acute  in- 
flammatory oedema  (diffuse  cellulitis). 

Some  hours  after  death  the  stump  was  examined,  and  the  medullary 
tissue  of  the  stump-bone  was  found  to  be  in  a  gangrenous  condition 
throughout  It  was  discolored  (dark),  and  emitted  the  offensive  odor 
of  mortification.  No  carnification  nor  sclerosis  was  observed. 

This  case  probably  affords  an  example  of  mephitic  or  spontaneous 
Mephuic  gangrene  of  the  marrow,  and  as  such  is  introduced  in  this 

gangrene  of         ,  f         ,  f     •    •  i    , 

marrow.  place  for  the  purpose  of  giving  as  complete  a  view  as  pos- 
sible of  the  subject  of  gangrene  of  the  marrow.  It  is  not  certain 
that  the  inflammatory  process  had  much  to  do,  if  anything,  in 
producing  the  gangrene  of  the  medullary  tissue  here  found. 

In  connection  with  the  subject  of  the  pathological  anatomy  of 
osteo-myelitis  in  general,  we  may  remark  further  that  the  morbid 
process  may  be  confined  to  the  medullary  tissue  occupying  only  a 
portion  of  a  bone,  which  is  the  rule ;  or  it  may  involve  all  the 
medullary  tissue  contained  in  a  bone,  and  such  cases  are  not  unfre- 
quently  seen  ;  or,  in  exceptional  instances,  it  may  affect  the  medul- 
lary tissue  of  more  than  one  bone  at  the  same  time. 

Furthermore,  osteo-myelitis  occurs  much  more  frequently  in 
More  fre-  the  lower  than  in  the  upper  extremity.  Thus,  in  sixty- 
?owerthan  one  cases  of  this  disease  which  I  have  tabulated,  it  oc- 
twlStfes"  curred  in  the  lower  extremities  in  fifty-one  instances,  in 
the  upper  extremities  eight  times,  and  in  the  cranium  twice. 

Professor  Alonzo  Clark  has  also  informed  the  writer  that  he  has 
met  with  suppurative  osteo-myelitis  in  the  lower  jaw  in  two  cases  of 
cancrum  om,  noma.  Both  of  them  occurred  in  the  persons  of  deli- 
cate children,  and  terminated  fatally.  At  the  autopsy  it  was  ascer- 
tained that  the  cancellous  structure  of  the  inferior  maxilla  was 
filled  with  purulent  matter. 

Terminations-,  Complications,  and  Consequences  of  Osteo-myelitis. 
—  1.  Recovery.  The  chronic  forms  of  this  disease,  in  a  large  ma- 
jority of  instances,  terminate  ultimately  in  cure,  if  proper  surgical 
treatment  be  employed.  The  sub-acute  forms  not  unfrequently 
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become  aggravated  by  the  influence  of  extraneous  circumstances, 
which  is  especially  liable  to  happen  in  the  transportation  of  the 
wounded  before  their  cure  is  sufficiently  advanced.  But  the  sub- 
acute  variety  may  also  terminate  directly  in  recovery.  When  this 
result  is  about  to  take  place,  the  inflammatory  irritation  subsides, 
the  symptoms  which  indicate  to  the  clinical  observer  the  presence 
of  the  inflammatory  process  disappear,  and  then  the  diseased  part 
is  gradually  restored  to  a  healthy  condition.  The  acute  forms 
may  subside  into  the  sub-acute  and  chronic  varieties,  and  in  this 
way  eventually  end  in  recovery.  A  large  proportion  of  the  cases 
of  chronic  osteo-myelitis  which  the  surgeon  is  called  on  to  treat 
originate  in  this  manner.  But  even  acute  osteo-myelitis  may  ter- 
minate directly  in  resolution  of  the  disease,  and  the  recovery  of 
the  patient. l 

The  following  case,  which  occurred  in  the  author's  practice, 
furnishes  an  example  of  this  fortunate  result. 

CASE  XXXIII.  Severe  Osteo-myelitis  following  Resection  of  a  Thigh 
Stump,  performed  for  Necrosis  and  to  remedy  the  Bad  Shape  of  the  Stump 
itself;  Recovery.  —  Private  J.  S.  Irens,  Co.  I.,  61st  N.  Y.  Vols.,  was  ad- 
mitted to  the  Stan  ton  U.  S.  Army  General  Hospital,  Dec.  26,  1862,  on 
account  of  an  amputation  of  his  right  thigh,  in  its  middle  third,  which 
had  been  performed  for  gunshot  injuries  inflicted  at  the  battle  of  Fred- 
ericksburg,  Va.,  Dec.  13.  It  is  believed  that  the  operation  was  primary. 

His  convalescence  was  slow.  The  stump  healed  by  granulation,  and 
some  protrusion  of  bone  occurred.  Necrosis  of  a  part  of  the  stump- 
bone  also  took  place.  It  was  subsequently  ascertained  that  the  necrosis 
was  central.  A  large  quantity  of  new  osseous  tissue  was  deposited  about 
the  sawn  end  of  the  stump-bone  ;  indeed,  the  quantity  of  the  new  osse- 
ous deposit  was  so  large  as  to  make  the  end  of  the  bone  decidedly  bulb- 
ous in  shape.  The  stump  now  refused  to  heal.  The  cicatricial  tissue 
was  firmly  adherent  to  the  bulbous  expansion  of  the  bone. 

On  the  17th  of  March,  1863,  the  operation  of  resecting  the  stump 
was  performed  by  the  author.     It  was  opened  by  a  free  in-  j^^y^  of 
cision  down  to  the  bone,  the  closely  adherent  soft  parts  were  bone- 
carefully  detached  from  the  new  bony  growth  with  the   ends  of  the 
fingers  and  with  the  handle  of  a  scalpel,  and  then  enough  of  the  bone 

1  Pirogoff  assents  to  the  doctrine  that  osteo-myelitis  may  terminate  in  subsidence  or  reso- 
lution. He  says,  "  In  cases  where  a  marked  fungous  excrescence  protruding  from  the 
medullary  canal  in  stumps  after  amputation,  renders  the  previous  existence  or  presence  of 
osteo-myelitis  very  probable,  and  which  terminate  in  recovery,  a  subsidence  of  the  disease 
may  be  assumed  to  have  taken  place."  We  may  here  remark  that  such  a  protrusion  of 
hepatized  marrow  from  the  free  end  of  stump-bones  not  unfrequently  occurs  in  patients  who 
get  well ;  at  least,  such  has  been  our  experience. 
25 
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was  excised  with  a  saw  to  correct  the  shape  of  the  stump,  and  to  liberate 
the  necrosed  portion  which  was  already  separated  from  the  living  bone. 
It  was  then  found  that  the  necrosis  was  of  the  variety  called  central. 
The  operation  did  not  require  the  application  of  any  ligatures.  Sul- 
phuric ether  was  employed^  as  an  anaesthetic. 

This  operation  was  followed  by  severe  osteo-myelitis ;  the  patient 
endured  much  suffering,  and  his  life  was  in  great  peril  for  many  days. 
But  he  ultimately  made  a  good  recovery  with  a  satisfactory  stump,  and 
was  discharged  from  the  service  July  7th,  1863.  At  one  time  during 
the  progress  of  the  disease,  he  became  very  much  reduced  in  flesh  and 
strength ;  but  he  had  recovered  both  again  before  he  left  the  hospital. 

The  osteo-myelitis  in  his  case  was  accompanied  by  the  following 
symptoms :  Firstly,  severe  pain  in  the  stump-bone,  of  a  heavy,  aching 
character.  This  pain  was  more  severe  at  night.  The  stump  itself 
was  swelled,  and  tense,  and  hot,  but  the  color  of  its  integument  was 
unaltered.  The  pus  discharged  from  it  was  scanty  in  quantity,  and  thin 
and  serous  in  quality,  while  the  inflammation  of  the  medullary  tissue 
lasted.  He  also  had  at  the  same  time  a  good  deal  of  constitutional 
disturbance ;  an  anxious  countenance,  a  hot,  dry  skin,  a  frequent,  quick, 
irritable  pulse,  and  loss  of  appetite.  He  was  also  very  restless,  and  de- 
prived of  sleep  by  the  pain.  He  emaciated  rapidly,  and  became  pale 
and  weak,  but  did  not  sink  completely  down  into  a  typhoid  condition. 

The  treatment  consisted  mainly  in  the  application  of  the  ice-dressing 
to  the  stump,  in  the  administration  of  saline  drinks  together  with  ano- 
dynes, given  p.  r.  n.  to  alleviate  his  pain. 

July  18,  1865,  I  met  this  patient,  unexpectedly,  on  a  North  River 
Complete  re-  steamboat.  He  appeared  to  be  in  good  health,  and  stated  that 

covery  with-  rl\  ,  ,        ° 

out  necrosis,  his  stump  had  continued  sound  and  free  from  pain  ever  since 
he  left  the  hospital,  over  two  years  previously. 

Comments.  —  In  this  case  the  original  amputation  had  been  fol- 
lowed by  an  inflammation  of  the  medullary  tissue  of  such  a  char- 
acter as  to  produce  central  necrosis,  and  to  render  resection  of  the 
stump-bone  necessary  in  order  to  get  a  good  result  and  a  useful 
stump.  It  was  the  second  operation,  or  the  resection  of  the  stump- 
bone,  that  was  followed  by  the  symptoms  of  intense  inflammation 
of  the  medullary  tissue  described  above.  Nevertheless  the  inflam- 
matory process  subsided  without  the  production  of  a  fresh  necrosis 
or  the  occurrence  of  any  accident  whatever. 

2.  Central  necrosis,  by  which  is  meant,  in  case  the  shaft  of  any 
central  ^ong  ^>one  is  tne  Part  involved,  necrosis  of  its  internal 
necrosis.  famince,  or  those  osseous  laminae  which  lie  next  to  the 
marrow,  and,  in  case  the  epiphysis  of  any  long  bone  is  the  part  in- 
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volved,  necrosis  of  some  portion  of  the  spongy  structure  which  lies 
within  the  wall  formed  by  the  external  compact  tissue.  Osteo-mye- 
litis,  more  especially  the  chronic  variety  of  this  disease,  is  often  at- 
tended with  central  necrosis.  Such  a  result  happened  in  Case  V. 
In  the  case  last  related,  also,  the  first  operation,  the  amputation 
was  followed  by  central  necrosis  of  the  stump-bone.  The  Army 
Medical  Museum  at  Washington  contains  a  great  number  and  vari- 
ety of  specimens  illustrating  this  form  of  osseous  gangrene.  Central 
necrosis  occurs  most  frequently  in  the  stumps  of  amputated  limbs  ; 
but  it  is  also  met  with  sometimes  in  connection  with  fracture,  and 
occasionally  it  occurs  spontaneously,  i.  e.  it  is  not  connected  with 
any  traumatic  lesion. 

When  inflammation  of  the  marrow,  whether  traumatic  or  spon- 
taneous, induces  central  necrosis,  it  does  it  by  causing  the  contig- 
uous osseous  laminaB  to  be  deprived  of  nutrient  blood.  Thus,  dry 
gangrene  occurs  in  the  part  of  the  bone  where  the  circu-  Dry  and  wet 
lation  is  arrested.  Necrosis  is  only  another  name  for  bone. 
dry  gangrene  of  bone.  Wet  or  mepJiitic  gangrene  of  the  osseous 
tissue  differs  widely  from  it.1 

Now  osteo-myelitis  probably  induces  central  necrosis  in  two  dis- 
tinct ways  :  1st,  by  destroying  or  occluding  the  nutrient  arteriea 
which  pass  through  the  diseased  marrow  to  the  bone,  and,  2d,  by 
producing  acute  inflammation  of  the  osseous  laminse  which  after- 
wards become  necrosed.  In  such  cases  the  inflammatory  process  in 
an  intense  form  spreads  from  the  marrow  to  the  bone.  The  unyield- 
ing nature  of  the  osseous  tissue  forbids  inflammatory  swelling  to 
occur.  The  capillaries  of  the  Haversian  canals  become  compressed 
and  strangulated,  or  occluded  by  the  products  of  the  inflammatory 
process,  because  the  bony  walls  which  surround  them  do  not  give 
way.  Thus  the  circulation  of  the  blood  in  them  is  speedily  arrested 
and  death  of  the  parts  which  they  supply,  immediately  follows.2 
It  is  also  probable  that  osteo-myelitis  induces  central  necrosis  much 
more  frequently  by  the  last  than  by  the  first  of  the  ways  above- 
mentioned.  Still,  the  first  named,  when  it  cooperates  with  the 
last,  probably  assists  considerably  in  the  destructive  work.  It 
appears,  however,  to  be  doubtful  whether  it  ever  produces  necrosis, 
at  least  of  considerable  amount,  unless  it  is  aided  by  secondary 
ostitis.  In  these  two  ways,  then,  it  is  safe  to  assume  that  inflamma- 
tion of  the  marrow  induces  central  necrosis. 

The  following  case  presents  us  with  a  good  example  of  this 
variety  of  osseous  gangrene  occurring  in  the  arm. 

1  See  Chapter  on  Necrosis.  2  See  Chapter  on  Necrosis. 
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Fig.  4. 


CASE  XXXIV.  Extensive  Central  Necrosis  of  Left  Humerus  following 
Injury  of  the  Bone,  inflicted  by  a  Gunshot  Projectile  ;  Extraction  of  the 
Sequestrum  ;  Recovery  ;  contributed  by  James  E.  Steel,  M.  D.,  late  Act- 
ing Assistant  Surgeon,  U.  S.  Army.  —  Corp.  James  F.  Strong,  Co.  F,  56th 

Penn.  Vols.,  aged  about  25,  and 
originally  of  vigorous  constitution, 
was  admitted  to  the  De  Camp  U.  S. 
Army  General  Hospital,  at  David's 
Island,  January  9th,  1863,  on  ac- 
count of  a  gunshot  wound  of  the  left 
arm,  associated  with  injury  of  the 
bone,  which  had  been  inflicted  more 
than  four  mouths  previously,  August 
29th,  1862.  He  had  been  under 
treatment  for  several  months  at  the 
Bellevue  Hospital,  from  which  insti- 
tution he  was  transferred  to  David's 
Island  on  the  9th  of  January,  1863. 
The  purulent  discharge  from  the 
wound  was  profuse  at  the  time  ;  the 
patient  was  also  pale  in  color,  thin 
in  flesh,  and  a  good  deal  weakened 
in  respect  to  strength.  On  explor- 
ing the  wound  with  a  probe,  it  was 
found  that  it  penetrated  a  bony  case 
(involucrum)  through  a  cloaca,  and 
that  there  was  a  fragment  of  ne- 
crosed bone,  having  considerable 
size,  lying  on  the  inside,  and  appar- 
ently completely  separated  from  the 
living  tissues  which  surrounded  it. 
He  was  placed  upon  a  supporting 
plan  of  treatment 

March  27,  1863.  —  His  general 
condition  having  become  more  fa- 
vorable, the  necrosed  bone  was 
extracted  by  operation.  The  involu- 


Dr. 


iv1 


crum  was  exposed  by  a  longitudinal 
incision  through  the  soft  parts,  and 
a  mortise  was  then  made  in  the 
bony  case,  by  applying  the  crown  of 
a  trephme  three  times,  and  cutting 

.  .         T  .  & 

off  the  projecting  angles  with  Lis- 
ton's  osteotome.  Next  the  sequestrum  was  divided  with  the  osteo- 
tome,  which  permitted  it  to  be  seized  with  forceps,  and  extracted 


is  case  of  central  Necrosis  following 

Osteo-myelitis. 
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Fig.  5. 


without  difficulty.  The  upper  portion  was  extracted  first.  The  oper- 
ation was  performed  about  seven  months  after  the  original  injury  was 
inflicted.  On  putting  the  two  parts  of  the  sequestrum  together,  it  was 
found  to  be  over  six  inches  in  length.  It  was  narrow,  and  its  ex- 
ternal surface  presented  an  eroded  and  worm-eaten  appearance.  The 
exterior  of  the  sequestrum  was 
also  very  convex,  and  its  infe- 
rior extremity,  which  came  from 
the  external  condyle  of  the  hu- 
merus,was  considerably  curved.1 
The  involucrum  was  long  and 
thick.  The  patient  improved 
very  rapidly  after  the  operation, 
and  was  well  at  the  end  of  six 
or  eight  weeks.  He  afterwards 
entered  the  Veteran  Reserve 
Corps,  1st  Battalion,  at  David's 
Island. 


3. 


Necrosis  in 
totality. 


Osteo- myelitis  some- 
times leads  to  the 
occurrence  of  ne- 
crosis in  totality,  by  which  is 
meant  the  death  of  a  bone 
in  its  whole  thickness  or  al- 
most its  whole  thickness.  In 
bad  cases  of  inflammation  of 
the  marrow,  occurring  in  the 

'  O 

long  bones,  the  inflammatory 
process  spreads  from  it  to  the 
contiguous  parts,  for  example, 
to  the  osseous  tissue,  to  the 
periosteum,  and  sometimes 
to  the  parts  external  to  that 
membrane.  Now,  the  com- 
pact tissue  of  the  shafts  of  the 
long  bones  is  supplied  with 
nutrient  blood,  mainly,  but 
not  entirely,  by  arteries  which 
reach  it  through  the  medium 

O 

of  the  marrow  and  the  perios- 
teum. When,  as  a  sequel 


Necrosis  in  Totality  following  Osteomyelitis. 
(Humeral  Stump.) 


1  Vide  Fig.  4.    Short  fragment,  lower  end,  exterior  represented. 
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of  the  inflammatory  process,  all  the  blood  which  is  derived  from 
the  medullary  vessels  is  suddenly  shut  off,  together  with  a  good 
part  of  that  derived  from  the  periosteal  arteries,  the  vitality  of  the 
osseous  tissue  is  likely  to  be  destroyed,  from  the  centre  almost 
through  to  the  periosteum.  When  the  whole  of  the  periosteal  sup- 
ply of  blood  is  abruptly  stopped  along  with  that  derived  from  the 
medullary  tissue,  the  necrosis  is  likely  to  embrace  the  entire  thick- 
ness of  the  bone.  But  if  any  capacity  whatever  to  supply  blood 
to  the  circumferential  laminae  remains  in  the  periosteum,  then 
the  particles  of  bone  thus  nourished  will  adhere  to  the  periosteum 
when  it  separates  itself  from  the  dead  bone,  and  will  come  away 
along  with  it.1 

We  are,  however,  compelled  in  many  cases  of  necrosis  in  totality 
to  seek  for  some  proximate  cause  of  the  osseous  gangrene  besides 
inflammatory  destruction  of  the  marrow,  and  detachment  of  the 
periosteum,  because  we  not  unfrequently  find,  on  investigating  the 
clinical  history  of  such  cases,  that  the  periosteum  did  not  become 
detached  from  the  bone  till  after  the  necrosis  had  occurred.  The 
periosteal  abscess  did  not  produce  the  osseous  gangrene,  but  followed 
it.  The  periosteum  did  not  separate  from  the  bone  until  the  latter 
died. 

Again,  the  destruction  of  periosteum,  whether  traumatic  or 
spontaneous,  is  not  attended  with  necrosis  of  the  underlying  bone 
unless  some  lesion  of  that  structure  itself  is  also  present.  Further- 
more, the  marrow  may  be  extensively  or  almost  entirely  de- 
stroyed by  the  inflammatory  process  in  the  great  canal  of  the  long 
bones  without  inducing  necrosis.  Several  cases  belonging  to  both 
of  these  categories  are  related  in  this  section.  Observation  has 
also  shown  that  when  the  periosteum  on  the  one  hand,  or  the 
medullary  tissue  on  the  other,  has  been  extensively  destroyed,  the 
lost  part  is  not  unfrequently  reproduced  through  the  agency  of  the 
living  bone.  It  is  also  probable  that  the  periosteum  and  the  mar- 
row may  sometimes  both  be  simultaneously  destroyed  to  consider- 
able extent  without  compromising  the  vitality  of  the  osseous  tissue 
exposed  thereby.  In  the  cases  of  osteo-inyelitis  belonging  to  the 
category  now  under  consideration,  we  must  look  upon  the  consecu- 
tive inflammation  of  the  bone  tissue  itself  as  probably  the  most 
powerful  of  all  the  proximate  causes  of  the  osseous  gangrene.  It 

i  Figure  5  gives  a  good  representation  of  necrosis  in  totality  as  it  occurs  in  stumps.  In 
by  far  the  greater  part  of  the  specimen  the  circumferential  lamina;  are  wanting  because  they 
adhered  to  the  periosteum  and  were  detached  with  that  membrane.  In  one  place,  however, 
the  circumferential  laminae  also  were  necrosed,  as  is  well  shown  in  the  cut.  The  longitu- 
dinal grooves  are  plainly  discernible  on  this  part. 
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arrests  the  circulation  of  the  blood  in  the  diseased  part  of  the  bone 
in  the  way  just  pointed  out  in  connection  with  the  subject  of  cen- 
tral necrosis.1     This  form  of  dry  gangrene  of  bone  is  secondary 
mainly  inflammatory  in  its  origin.      The   ostitis  which  ° 
directly  occasions  it,  is  called  secondary  or  consecutive,  because  it 
is  induced  by  a  pre-existing  inflammation  of  the  marrow.     In  such 
cases  the  morbid  process  which  spreads  from  the  marrow  to  the 
bone  and  the  periosteum,  is  generally  very  acute  in  character. 

The  next  case  affords  a  striking  example  of  necrosis  in  totality, 
or  nearly  so,  which  was  probably  induced  by  osteo-myelitis. 

CASE  XXXV.  Gunshot  Wound  involving  Right  Tibia  ;  Osteo-myelitis ; 
Necrosis  of  almost  all  of  the  Shaft ;  Extraction  of  Sequestrum  by  Operation  ; 
Recovery  with  a  Useful  Limb.  —  Private  Wm.  H.  Marston,  Co.  B,  17th 
Mich.  Vol.,  aged  23,  and  of  good  constitution,  was  wounded  in  front  of 
Petersburg,  Va.,  June  18th,  1864,  in  his  right  leg.  A  rifle-ball  (sup- 
posed by  the  patient  to  be  an  explosive  one)  struck  the  tibia  anteriorly, 
just  below  its  tubercle,  drilling  the  bone  in  its  passage,  then  emerged 
posteriorly,  just  below  the  head  of  the  fibula,  and  behind  that  bone.  The 
tibia  was  not  fractured,  but,  as  stated  above,  was  drilled  completely 
through,  the  hole  being  large  enough  to  readily  admit  the  index  finger. 
The  patient  states  that  he  was  taken  to  the  field  hospital  of  the  1st  Di- 
vision, 9th  Army  Corps.  Several  splinters  and  pieces  of  broken  bone  were 
extracted  by  operation.  He  remained  there  two  days.  Then  he  was  trans- 
ferred to  Washington,  and  entered  the  Finley  U.  S.  A.  General  Hospital. 
About  two  or  three  weeks  after  admission  to  that  hospital,  the  leg  sud- 
denly became  very  painful,  and  was  attacked  with  sloughing  (supposed 
at  the  time  to  be  hospital  gangrene).  Finally,  extensive  necrosis  of  the 
bone  occurred,  with  a  good  deal  of  denudation.  In  August  he  was  trans- 
ferred to  Newark,  N.  J.,  and  entered  the  Ward  U.  S.  A.  General  Hos- 
pital there  on  the  18th  of  that  month. 

At  that  time  a  large  ulcer  extended  from  the  tubercle  of  the  tibia  to 
within  a  few  inches  of  the  ankle-joint,  having  in  one  place  a  width  of 
three  inches.  The  tibia  was  uncovered  to  the  extent  of  four  inches, 
and  its  surface  was  seen  to  be  dark-colored,  and  eroded  or  worm-eaten 
in  appearance.  The  discharge  was  profuse,  and  the  patient's  strength 
was  much  reduced. 

He  was  placed  upon  appropriate  supporting  treatment,  and  improved 
in  consequence  of  it. 

On  the  1  st  of  October,  the  sequestrum  being  loose  and  the  patient's 
condition  good,  it  was  deemed  advisable  to  extract  it  by  operation,  which 
was  accordingly  done  by  Dr.  James  B.  Cutter,  Acting  Assistant  Sur- 
1  See  also  the  Chapter  on  Necrosis. 
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geon,  U.  S.  A.     The  sequestrum  was  very  large,  embracing  most  of  the 
Necrosis  of     shaft  of  the  tibia,  and  on  that  account  gave  some  trouble  in 

most  of  shaft    . 

of  abia.         its  removal. 

The  patient  did  well  after  the  operation,  although  his  convalescence 
was  slow.  New  osseous  tissue  was  developed  from  the  periosteum,  a 
new  bone  was  formed,  and  ultimately  the  patient  recovered  with  a  use- 
ful leg. 

This  account  of  the  case  has  been  compiled  by  the  author  from 
the  patient's  own  statements,  and  from  Dr.  Cutter's  report.  The 
patient  is  a  young  man  of  much  more  than  ordinary  intelligence,  and 
thoroughly  reliable  in  what  he  says. 

The  sequestrum  measures  exactly  eight  inches  in  length,  and 
embraces  almost  the  whole  thickness  of  the  tibia.  Its  exterior 
presents  an  uneven,  eroded,  or  worm-eaten  appearance  from  ad- 
herence of  particles  of  the  circumferential  laminae  to  the  periosteum 
at  the  time  that  membrane  separated  itself  from  the  bone.  The 
bone  had  perished  in  its  whole  thickness  except  these  particles  from 
its  exterior  which  remained  adherent  to  the  periosteum.  All  the 
osseous  tissue  supplied  with  blood  from  the  marrow  had  perished, 
and  nearly  all  of  that  supplied  from  the  periosteum  had  died  also. 

It  is  obvious  that  in  this  case  the  necrosis  was  not  produced  by 
causes  which  operated  on  the  bone  from  its  exterior,  because,  un- 
der such  circumstances,  the  circumferential  laminae  would  have  been 
the  first  to  die,  whereas  particles  of  these  laminae  were  all  that 
retained  vitality  and  escaped  destruction.  It  is,  however,  probable 
for  reasons  already  stated  while  speaking  of  central  and  total  ne- 
crosis, that  the  inflammatory  process  spread  from  the  marrow  to 
the  bone  and  produced  a  very  acute  and  extensive  ostitis. 

4.  Osteo-myelitis  not  unfrequently  leads  to  osteo-porosis,  and 
oateo-porosis  sometimes  to  caries.  In  the  cases  belonging  to  this  cate- 
and  caries,  gory,  the  inflammatory  process  spreads  from  the  marrow 
to  the  contiguous  bone,  and  induces  a  degenerative  ostitis  there, 
which,  after  a  time,  results  in  osteo-porosis  (interstitial  medulliza- 
tion),  or,  when  the  degenerative  process  is  more  acute  or  becomes 
further  advanced,  occasions  a  carious  condition  of  the  bone.1 
Generally,  ostitis,  properly  so  called,  is  a  secondary  disorder.  So 
far  as  we  now  know,  the  inflammatory  process  does  not  affect  the 

i  See  Prof.  Gouley's  case,  No.  V.,  and  that  of  Sergt.  Waltz,  No.  VI.,  together  with  the 
comments  on  them.  See  also  Cases  VIII.  and  XXII.,  and  the  chapters  on  Ostitis  and 
Caries  in  this  section. 
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bone  cells  proper,  except  secondarily.  In  the  cases  where  osseous 
inflammation  (so  called)  occurs,  the  first  effects  of  the  inflamma- 
tory process  are  seen  in  the  elementary  structures  of  the  marrow, 
especially  its  cells,  in  the  contents  of  the  Haversian  canal,  and  in 
the  histological  elements  of  the  periosteum,  especially  those  belong- 
ing to  its  deep  or  proliferating  layer.  Primary  ostitis  is  a  disorder 
of  extremely  rare  occurrence.  As  a  secondary  affection,  inflam- 
mation of  the  bone-tissue  is  not  unfrequently  met  with.  It  fol- 
lows both  medullitis  and  periostitis,  but  the  former  much  oftener 
than  the  latter.  When  secondary  ostitis  induces  osteo-porosis,  i.  e., 
rarefaction  or  interstitial  medullization  of  bone,  it  does  so  by  caus- 
ing the  medullary  spaces  and  vascular  canals  to  become  progres- 
sively enlarged.  In  such  cases  the  calcined  bone-tissue  gradually 
melts  away  and  disappears  from  transformation  into  new  medullary 
tissue.  The  osseous  structure  is  not  absolutely  destroyed  osseous 
and  replaced  by  an  entirely  new  growth,  but  it  is  meta-  changed  into 
morphosed  by  the  inflammatory  process  into  new  medul-  tissue. 
lary  tissue.  In  this  way  the  marrow  grows  at  the  expense  of  the 
bone.  In  this  way  it  sometimes  happens,  when  this  process  occurs 
in  the  femur  or  tibia,  that  the  compact  tissue  of  the  shaft  becomes 
thinned  to  a  mere  shell  of  bone  filled  with  new,  red,  sclerosed,  or 
carnified  medullary  tissue,  and  when  this  process  occurs  in  an  epiph- 
ysis,  the  cancelli  of  which  it  is  composed  may  become  so  much  en- 
larged by  thinning  and  disappearance  of  the  osseous  septa  that  the 
epiphysis  itself  can  readily  be  incised  with  a  scalpel ;  and  in  extreme 
cases  the  cancelli  are  found  to  coalesce  so  much  that  the  external 
laminse  of  such  epiphysis  appears  to  merely  inclose  a  cavity  filled 
with  a  new  medullary  growth.  This  form  of  ostitis  is  called  degen- 
erative, because  it  leads  to  the  disappearance  of  bony  tissue.  It  is 
essentially  chronic  in  character;  and,  according  to  the  author's 
experience,  it  is  met  with  most  frequently  in  the  condyles  of  the 
femur  so  far  as  the  epiphyses  are  concerned,  and  in  the  bodies  of 
the  vertebras  so  far  as  spongy  bones  in  general  are  concerned. 

5.  Pyarthrosis.  —  It  happens  not  unfrequently  1  that  when  the 
medullary  tissue  of  a  long  bone  is  inflamed,  the  morbid  suppuration 
process  extends  upwards  through  the  epiphysis,  and,  in-  mJ°into- 
vading  the  joint,  produces  suppurative  inflammation  therein.  In 
this  way  pyarthrosis  of  the  ankle  is  produced  when  the  tarsal  bones 
are  involved  with  osteo-myelitis,  pyarthrosis  of  the  knee  when  the 

i  Of  fifty-one  cases  of  osteo-myelitis,  related  in  this  chapter,  pyarthrosis  occurred  in 
five  instances. 
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medullary  tissue  of  the  tibia  is  inflamed,  and  suppuration  of  the 
hip-joint  when  the  marrow  of  the  femur  is  invaded  by  this  disease. 
osteo-myeii-  Indeed,  osteo-myelitis  almost  always  shows  a  very  strong 
trLvJTup-*0  tendency  to  travel  upwards  towards  the  trunk,  which  is 
shown,  not  only  by  penetrating  the  joints  as  already  men- 
tioned, but  also  in  cases  of  fractured  bones,  the  disease  progresses 
much  more  rapidly  in  the  proximal  than  in  the  distal  fragment.1 

When  the  inflammatory  process  spreads  beyond  the  suppurating 
marrow  into  a  neighboring  articulation,  sometimes  the  entrance  of 
that  process  into  the  joint  is  accompanied  by  perforation  of  the 
cartilage  of  incrustation  with  minute  holes  which  look  as  if  they 
might  have  been  made  with  a  punch.  This  perforated  appearance 
was  very  strongly  marked  in  the  cartilage  incrusting  the  head  of 
the  femur  in  Case  X.  The  hip-joint  contained  a  quantity  of  puru- 
lent matter.  The  cancelli  situated  directly  underneath  the  per- 
forations of  the  cartilage  were  filled  with  pus,  which  was  shown  by 
microscopical  examination  of  their  contents.  Now,  these  little 
holes  in  the  cartilage  were  obviously  made  by  a  process  of  ulcer- 
ation,  and  it  is  not  improbable  that  such  ulceration  was  excited  by 
the  suppuration  of  the  underlying  cancelli,  and  that  some  purulent 
matter,  in  this  way,  escaped  from  them  into  the  joint,  enough,  per- 
haps, to  kindle  a  suppurative  inflammation  there. 

Pyarthrosis,  when  occasioned  by  an  extension  of  the  osteo-mye- 
litic  process,  generally  comes  on  without  producing  any  violent 
symptoms.  It  is  usually  not  painful,  and,  at  the  same  time,  ad- 
vances but  slowly.  It  is  not  a  complication  which  belongs  to  the 
earlier  periods  of  osteo-myelitis.  Chassaignac  states  that  he  has 
never  known  it  to  supervene  before  the  twelfth  day,  and 


tenth  and*  that  he  has  seen  it  occur  only  between  the  fifteenth  and 
days.  n  the  nineteenth  days.  The  same  writer  considers  it  quite 
characteristic  of  this  form  of  pyarthrosis  that  it  makes  its  appear- 
ance silently.2 

Our  case,  No.  VI.,  that  of  Sergeant  Waltz,  furnishes  another 
example  of  pyarthrosis  of  the  hip,  occasioned  by  osteo-myelitis. 

Again,  when  the  inflammatory  process  spreads  from  the  medul- 
lary tissue  into  a  joint,  and  produces  suppuration-  there,  it  does  not 
confine  itself  to  the  new  limit,  but  is  inclined  to  go  beyond  it,  and 
invade  the  next  bone  in  the  direction  of  the  trunk.  This  is  pre- 
cisely what  happened  in  Case  No.  X.,  that  of  Suffem  ;  for  it  was 
found  at  the  autopsy  that  there  was  pyarthrosis  of  the  hip  resulting 

1  Vide  Plates  I.  and  II. 

2  Traite  Pratique  de  la  Suppuration,  i.  i.  p.  475. 
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from  osteo-myelitis  of  the  femur,  but  there  was  also  suppurative  in- 
flammation of  the  medullary  tissue  in  the  os  innominatum,  and  the 
cartilage  of  incrustation  that  lined  the  cotyloid  cavity  was  perfor- 
ated by  a  number  of  small  holes  similar  to  those  discovered  on  the 
head  of  the  femur.  The  disease  seems  to  have  spread  from  the 
hip-joint  to  the  pelvic  bones. 

The  next  case  is  taken  from  the  author's  practice  and  furnishes 
an  illustration  of  the  same  peculiarity  with  regard  to  the  spread 
of  osteo-myelitis  from  the  tibia  to  the  knee-joint,  and  then  to  the 
femur. 

CASE  XXXVI.  Primary  Amputation  of  Left  Leg  at  Upper  Third  for 
Gunshot  Fracture  of  both  Bones  at  Lower  Third,  followed  by  Suppurative 
Osteo-myelitis  (acute),  Pyarthrosis  of  Knee,  and  Death  from  Pycemia, 
Thirty-seven  Days  after  the  Operation.  —  Private  Christian  Bundy,  Co.  F, 
6th  Wisconsin  Vols.,  aged  30,  was  admitted  to  the  Stanton  U.  S.  Army 
General  Hospital,  May  18th,  1864,  for  a  recent  amputation  of  the  left 
leg  at  the  junction  of  its  upper  and  middle  thirds  by  the  circular  method. 
He  informed  us  that  he  was  wounded  in  the  battle  of  Spottsylvania  C. 
H.,  May  10th,  by  a  minie  ball  which  shattered  both  the  tibia  and  fibula 
in  the  lower  third  of  the  leg,  that  the  operation  was  performed  the  next 
day  (May  llth)  on  the  field,  and  that  his  health  was  good  at  the  time. 

When  the  patient  was  admitted  into  the  hospital,  he  was  somewhat 
debilitated,  but  otherwise  appeared  to  be  doing  well ;  the  stump  was 
swelled,  but,  on  the  whole,  looked  good,  and  the  discharge  was  healthy. 
Prescribed  the  ice-dressing  for  the  stump,  a  nutritious  diet,  and  spiritus 
frumenti  f.  svi.  daily.  During  the  next  twelve  days  the  treatment 
remained  unchanged. 

June  1.  —  He  had  a  chill  and  other  symptoms  of  pyaemia.  Ordered 
quiniae  sulph.  grs.  x.  to  be  taken  in  the  morning  before  breakfast,  and 
quiniae  sulph.  grs.  v.  to  be  taken  every  four  hours  through  the  day  and 
night ;  the  nutrients  and  alcoholic  stimulant  to  be  continued. 

June  3.  —  He  had  another  chill ;  directed  the  same  treatment  to  be 
continued. 

June  7.  —  He  had  two  chills ;  stump  doing  not  well ;  it  was  swelled, 
painful,  and  had  ceased  to  granulate,  but  the  discharge  from  it  continued 
to  be  of  fair  quality.  Directed  ferri  et  potass,  tart.  grs.  v.,  q.  q.  h. 
sumend.  to  be  added  to  the  other  medication,  and  a  weak  solution  of  the 
permanganate  of  potassa  to  be  applied  to  the  stump  as  a  wash. 

June  12.  —  The  chills  continue;  patient  delirious;  has  a  bronzed 
complexion,  involuntary  evacuations  of  bowels,  with  great  and  rapidly 
increasing  debility ;  stump  sloughing.  Directed  the  quinine  to  be  con- 
tinued in  same  doses  as  usual,  but  the  spiritus  frumenti  to  be  increased 
to  f.  Si.  every  two  hours,  and  the  ferri  et  potass,  tart,  to  grs.  x.  every 
four  hours. 
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June  16.  —  He  is  failing  fast. 

June  17.  —  He  died  of  pyaemia. 

Autopsy  twelve  hours  after  death.  On  opening  the  stump,  and  re- 
moving the  bones,  and  dividing  them  lengthwise,  it  was  found  that  the 
medullary  tissue  of  both  the  tibia  and  fibula  was  intensely  inflamed 
and  suppurating.  The  knee-joint  also  was  inflamed,  and  filled  with  a 
dark-colored  fetid  pus.  The  cartilages  of  the  knee-joint  had  a  dark 
color,  and  were  in  a  morbid  condition.  An  abscess  filled  with  dark- 
colored  stinking  pus,  and  communicating  with  the  joint,  extended  six 
inches  above  the  joint  among  the  muscles  of  the  thigh.  There  was  also 
osteo-myelitis  in  the  lower  part  of  the  femur.  The  inflammation  of  the 
medullary  tissue  extended  about  six  inches  up  the  shaft  of  that  bone. 

The  femoral  vein  was  obstructed  or  filled  up  by  a  recent  thrombus 
(thrombosis).  The  viscera  appeared  to  be  normal. 

The  abscess  of  the  thigh  had  been  occasioned  by  the  spontaneous 
perforation  or  rupture  of  the  subcrureal  pouch  of  the  knee-joint,  and 
the  extravasation  of  purulent  matter  from  the  joint  into  the  deep  con- 
nective tissue  which  resulted  therefrom. 

6.  Osteo-myelitis  may  occur  simultaneously  in  more  than  one  Bone. 
simuitane-  —  ^n  *he  case  Jus^  related,  the  disease  commenced  in  the 
mTre  than  bones  of  the  leg,  and,  spreading  from  them  to  the  knee- 
onebone.  jomt5  jnva(ied  the  femur.  In  the  case  of  Suffern  (No. 
X.)  the  disease  commenced  in  the  femur,  and,  spreading  from  it  to 
the  hip-joint,  invaded  the  os  innominatum.  In  the  following  case, 
reported  by  Stanley,  however,  inflammation  of  the  medullary  tissue 
appears  to  have  commenced  in  the  tibia  and  femur  about  the  same 
time.  Chassaignac  also  has  reported  a  case  in  which  multiple 
osteo-myelitis  occurred. 

Non-suppurative  Inflammation  (acute)  in  the  Medullary  Tissue  of  both  the 
Femur  and  Tibia  of  same  Limb,  without  Apparent  Cause  ;  Result  fatal. — 
A  lad,  fourteen  years  old,  was,  without  apparent  cause,  suddenly  attacked 
by  pain  deep  in  the  thigh,  and  at  the  same  time  by  pain,  more  severe, 
deep  in  the  leg.  The  whole  limb  quickly  became  enormously  swelled, 
from  hip  to  ankle.  Extensive  suppuration  ensued  in  the  soft  parts 
around  the  tibia.  Free  incisions  were  made  for  the  evacuation  of  the 
matter ;  but  the  boy  became  hectic,  and  sank  rapidly.  On  examining 
the  limb,  Mr.  Stanley  found  a  large  quantity  of  matter  around  the  tibia, 
and  that  its  periosteum  had,  in  great  part,  been  destroyed.  In  those 
situations  where  portions  of  the  periosteum  remained,  new  osseous  tissue 
was  deposited  on  the  bone.  Around  these  osseous  deposits  the  surface 
of  the  bone  was  extensively  ulcerated,  and  some  of  its  outer  lamellae 
had  perished.  Within  its  medullary  tube,  lymph  had  been  deposited. 
In  the  thigh  similar  changes  had  taken  place,  but  in  a  less  active  form. 
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No  matter  had  been  produced  around  the  femur ;  its  periosteum  was 
entire,  but  there  were  osseous  deposits  on  its  exterior,  and  lymph  was 
found  within  its  medullary  tube. 

The  history  of  this  case  indicated,  that  inflammation  occurred  simul- 
taneously in  the  medullary  tissue  of  both  the  femur  and  the  Both  femur 
tibia,  that  the  inflammation  was  most  severe  within  the  tibia,  and  tibla- 
and  that,  consequently,  the  most  destructive  effects  ensued  on  the  surface 
of  that  bone,  and  in  the  soft  parts  around  it.1 

7.  New  Bony  Growths  and  New  Osseous  Tissue.  —  We  have 
already  seen  that  inflammation  of  the  medullary  tissue  is  not  un- 
frequently  accompanied  by  the  development  of  new  bony  growths  in 
the  medullary  canals  of  the  long  bones,  called  technically  Endostosis 
endostoses,  and  that  the  new  bone  is  produced  by  direct  tosis. 
transformation  of  the  medullary  into  osseous  tissue.2  But  it  often 
happens  that  the  inflammatory  irritation  is  propagated  to  the  perios- 
teum at  the  same  time,  and  occasions  the  development  of  new  os- 
seous tissue,  in  the  form  of  laminae,  between  that  membrane  and 
the  bone,  known  as  periostosis.  If  we  examine  the  bone  at  this 
time,  we  discover  an  increase  in  its  thickness  to  greater  or  less 
extent,  which,  however,  terminates  insensibly  at  some  distance 
from  the  point  where  it  commenced,  the  distance,  of  course,  vary- 
ing with  the  case.  In  a  vast  majority  of  the  instances  in  which 
amputation  is  performed,  this  thickening  of  the  bone,  in  the  nature 
of  periostosis,  occurs ;  but  to  discover  it,  we  must  get  an  oppor- 
tunity to  examine  the  stump  soon  after  cicatrization  has  been  com- 
pleted ;  for,  after  a  few  months,  the  superabundant  matter  is  often- 
times absorbed,  that  is,  removed  by  a  retrograde  metamorphosis 
of  its  histological  elements,  and  the  bone  becomes  restored  to  its 
natural  state.  (Phillips.)  The  periosteum,  stimulated  ty  the  in- 
flammatory irritation  which  has  been  propagated  to  it  from  the 
marrow,  swells  up,  i.  e.  thickens,  and  becomes  reddened  in  color. 
At  the  same  time  great  activity  is  excited  among  the  histological 
elements  belonging  to  the  deepest  and  most  vascular  layer  of  this 
membrane.  The  periosteal  cells  multiply  themselves  (proliferate) 
with  great  rapidity.  "  The  greater  the  irritation,  the  greater  also 
the  proliferation,  and  the  more  considerable  the  swelling  of  the 

*  Vide  Stanley  on  Diseases  of  the  Bones,  p.  55,  Am.  ed.,  1849. 

2  It  is  by  this  process  that  the  medullary  canal  becomes  sealed  up  at  the  end  of  stump- 
bones  after  successful  amputations  ;  and  probably  inflammation  of  the  marrow,  when 
moderate  in  degree,  whatever  its  origin  may  be,  whether  spontaneous  or  traumatic,  very 
frequently  terminates  in  the  formation  of  new  bone  (endostosis).  If,  however,  the  medul- 
litis  is  intense  in  degree,  it  does  not  end  in  the  formation  of  new  osseous  tissue  in  the  medul- 
lary canal,  but  speedily  induces  suppuration  (abscess)  of  the  marrow,  as  already  stated. 
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growing  spot.  The  cells  which  thus  result  from  the  proliferation 
of  the  periosteal  corpuscles  are  converted  into  bone-corpuscles 
exactly  in  the  way  I  described  when  speaking  of  the  marrow."  * 
The  same  writer  also  says,  — 

"  In  the  neighborhood  of  the  surface  of  the  bone,  the  intercellular  sub- 
stance grows  dense,  and  becomes  almost  cartilaginous,  the  cells  throw  out 
processes,  become  stellate,  and  at  last  the  calcification  of  the  intercel- 
lular substance  ensues.  If  the  irritation  is  very  great,  the  corpuscles 
grow  very  considerably,  and  then  real  cartilage  is  produced ;  the  cor- 
puscles enlarge  to  such  an  extent  that  they  grow  into  large  oval  or  round 
cells,  and  each  of  these  forms  a  capsule  around  itself  by  secretion.  In 
this  manner,  cartilage  may  arise  in  the  periosteum  also,  by  means  of  a 
direct  transformation  of  its  proliferating  layers ;  but  it  is  by  no  means 
necessary  that  real,  true,  cartilage  should  be  produced ;  generally  only 
the  osteoid  transformation  takes  place,  when  the  intercellular  substance 
becomes  sclerotic,  and  at  once  calcifies." 

Periostoses  are,  for  the  most  part,  developed  from  a  direct  trans- 
Periostoses  formation  of  the  new  cells  and  intercellular  substance 
formed  which  is  produced  by  the  internal  layer  of  the  inflamed 

through  car-  .  .  .  „  .          .. 

tiiage  cells,  periosteum  into  new  osseous  tissue.  Occasionally,  how- 
ever, they  are  produced  through  the  transformation  of  intermediary 
cartilage  into  bone.  The  author  has  not  in  any  case  seen  an  ex- 
udation of  lymph  beneath  the  periosteum  out  of  which  new  bone 
was  formed. 

But  inflammatory  irritation,  having  its  starting-point  in  the  mar- 
row, occasions  not  only  endostosis  and  periostosis.  It  sometimes 
also  extends  beyond  the  periosteum  into  the  intermuscular  connec- 
tive tissue,  and  excites  the  development  or  production  of  new  bone 
in  that  tissue,  external  to  the  periosteum.  These  new  bony 
growths  are  sometimes  called  osteophytes.  Case  XXVII. 

Osteophytes.  .  . 

presented  us  with  an  example  or  a  remarkable  osteo- 
phyte  which  was  produced  in  this  way. 

The  next  case  also  presents  us  with  an  excellent  example  of  new 
bone  developed  in  the  connective  tissue  on  the  outside  of  the  peri- 
osteum, as  one  of  the  consequences  of  osteo-myelitis.  It  was  ob- 
served in  the  author's  practice. 

CASE  XXXVII.  Primary  Amputation  of  Right  Thigh  for  Gunshot 
Fracture  ;  Death  on  the  Twenty-first  Day,  with  Pyeemic  Symptoms  ;  Sup- 
purative  Osteo-myelitis  discovered  at  the  Autopsy;  Veins  normal;  no 
Visceral  Abscesses. — John  L.  Clark,  Sergt.  5th  S.  C.  Cavalry  (Confeder- 

1  Virchow,  op.  cit.  p.  469. 
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ate),  aged  27,  admitted  into  the  Stanton  U.  S.  Army  General  Hospital, 
June  12,  1864;  was  wounded  in  battle  near  Salem  Church,  Va.,  May 
28,  by  a  minie  ball,  which  fractured  the  lower  end  of  the  right  femur. 
The  thigh  was  amputated  in  field  hospital  May  29th,  by  antero-posterior 
skin-flaps.  Patient  said  that  he  was  in  good  condition  at  the  time  of  the 
operation.  At  the  time  of  admission  to  hospital,  the  stump  looked  well, 
but  his  bowels  were  constipated,  and  his  tongue  coated.  The  treatment 
consisted  in  the  administration  of  saline  cathartics,  stimulants,  and 
tonics  (syrup  ferri  et  potass,  tart),  and  the  application  of  ice-dressings  to 
the  stump.  He  did  very  well  until  June  15,  on  which  day  he  had  a  se- 
vere pyaemic  chill.  Quiniae  sulph.,  in  large  doses,  was  added  to  the 
treatment.  June  16,  the  chill  was  repeated;  the  edges  of  the  flap  as- 
sumed a  dark  color,  and  the  discharge  from  the  stump  became  thin  and 
reddish.  The  chills  increased  each  day  in  frequency  and  severity ;  the 
complexion  assumed  a  bronzed  hue ;  he  sank  into  a  muttering  delirium, 
and  died,  apparently  of  pyaemia,  June  18.  ' 

Autopsy.  —  The  bone  of  the  stump  exhibited  purulent  osteo-myelitis. 
An  ash-colored  slough  of  the  marrow  extended  up  the  medullary  canal 
for  half  an  inch  above  the  sawn  end  of  the  bone.  Above  this  slough,  for 
about  an  inch  and  a  half,  the  medullary  tissue  presented  a  reddish- 
yellow  color,  its  vascularity  being  increased  (hyperaemia),  and  a  portion 
of  its  fat  having  been  absorbed.  The  next  two  inches  of  the  marrow 
had  a  greenish-yellow  color,  and  contained  Jive  small  abscesses.  The  can- 
cellous  structure  of  the  stump-bone  also  presented  a  greenish-yellow  ap- 
pearance, and  the  greater  portion  of  its  fat  appeared  to  have  been  ab- 
sorbed. There  was  no  deposit  of  new  osseous  tissue  in  the  medullary 
canal  (endostosis).  The  lower  end  of  the  stump-bone  was  denuded  of 
its  periosteum  to  the  extent  of  half  an  inch,  that  is,  it  was  bare  as  far  up 
as  the  ash-colored  slough  of  the  marrow  extended.  Above  this  point 
the  periosteum  was  very  much  thickened,  and  reddened  in  color.  There 
was  also  an  extensive  deposit  of  new  bone  between  it  and  the  old  stump- 
bone  (periostosis).  The  muscular  tissue  •external  to  the  perios-  Osteophytes 
teum  in  this  locality,  contained  a  deposit  of  new  bony  material  tissue. 
(osteophytes)  spread  through  it  to  a  distance  of  about  two  inches  from  the 
periosteum.  This  new  osseous  tissue  was  situated  in  the  muscular  structure 
itself,  and  had  not  grown  outwards  from  the  periosteum  pushing  the  muscu- 
lar tissue  before  it  as  its  size  increased. 

The  lungs  were  normal.     The  liver  was  softened.    The  spleen  was 
enlarged  and  soft.     The  kidneys  were  soft.     The  veins  were  normal. 

Comments.  —  In  this  case  the  new  osseous  formation  found  at  the 
autopsy  in  the  muscular  tissue  of  the  stump,  was  obviously  not  de- 
veloped from  the  periosteum.  It  was  produced,  in  all  probability, 
by  the  direct  transformation  of  the  histological  elements  of  the  in- 
flamed connective  tissue,  or,  in  other  words,  by  a  transformation  of 
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the  newly  formed  connective  tissue  cells  into  bone-corpuscles,  and 
of  the  intercellular  substance  into  calcified  osteine,  in  a  manner 
strictly  analagous  to  that  by  which  medullary  tissue  is  converted 
into  bone,  and  that  by  which  new  osseous  tissue  is  developed  from 
the  periosteum.  The  new  osseous  tissue  in  this  case, 
from  although  it  was  situated  in  the  midst  of  muscular  struc- 
tissue.  tures,  was  not  developed  from  the  muscular  fibres,  but 
from  the  connective  tissue  which  constitutes  the  intermuscular 
planes,  and  therefore  the  muscular  fibres  were  readily  detected 
running  through  the  midst  of  it.  This  new  bony  substance  was 
formed  by  a  direct  sclerosis  of  the  connective  tissue,  which  was 
effected  essentially  by  a  progressive  hardening  of  the  intercellular 
substance  terminating  in  its  calcification.  The  formation  of  new 
osseous  from  connective  tissue  is  often  witnessed  where  the  stimulus 
to  such  development  is  furnished  by  causes  other  than  inflammation 
of  the  medullary  tissue.  It  is  often  met  with  in  connection  with 
fractures,  especially  those  of  the  thigh,  where  it  acts  no  inconsider- 
able part  in  the  formation  of  callus. 

We  have  thus  seen  the  important  office  which  the  medullary 
tissue,  the  periosteum,  and  the  connective  tissue  may  discharge  in 
the  production  of  new  bone  (osteogenesis)  .  We  have  also  seen 
how  inflammatory  irritation,  havihg  its  starting-point  in  the  marrow, 
may  produce  endostosis,  exostosis,  and  osteophytes.  We  have  fur- 
ther seen  that  these  forms  of  pathological  ossification  have  all  been 
called  into  existence  by  an  active  process,  by  an  irritation,  which  is 
closely  connected  with  the  inflammatory  process  in  all  its  relations. 

We  may  add  that  in  no  case  examined  by  us  has  the  develop- 
ment of  new  bone  appeared  to  proceed  from  blood-clot,  or  exuda- 
tion of  lymph,  or  extravasation  of  any  nutritive  material,  but  from 
direct  transformation  of  preexisting  structures.  In  the 


structures.  cases  where  new  bone  was  developed  from  the  connec- 
tive tissue,  some  lesion  of  the  neighboring  osseous  structure  was 
always  present.  In  a  very  large  number  of  gunshot  wounds  which 
have  passed  under  our  observation,  we  have  seen  no  instance  in 
which  the  connective  tissue  was  engaged  in  the  production  of  new 
osseous  tissue,  unless  the  neighboring  bone  was  also  injured. 

8.  Acute  Periosteal  Abscess.  —  Suppurative  inflammation  of  the 
sub-perios-     medullary  tissue  is  sometimes  accompanied  with  acute 

teal  abscess  .  ...  ii/»  r  i_ 

—acute.  suppurative  periostitis  and  the  formation  ot  an  abscess 
between  the  periosteum  and  the  bone.  In  such  cases  the  inflam- 
matory process  propagated  from  the  marrow  to  the  osteogenetic 
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layer  of  the  periosteum,  is  so  intense  in  character  as  to  produce, 
not  new  osseous  tissue,  but  purulent  matter,  whereby  this  mem- 
brane becomes  separated  and  raised  up  from  the  bone.  The  forma- 
tion of  an  acute  periosteal  abscess,  in  consequence  of  osteo-myelitis, 
is  generally  attended  with  high  fever  and  great  constitutional  dis- 
turbance, and  usually  denotes  that  inflammatory  necrosis  has  also 
extensively  occurred.  According  to  the  author's  experience,  this 
kind  of  abscess  is  not  of  frequent  occurrence.  It  is  met  with  uv 
but  a  small  proportion  of  the  cases  of  traumatic  osteo-myelitis  ;  more 
frequently,  however,  in  connection  with  the  spontaneous  variety  of 
this  disease,  judging  from  Chassaignac's  statements. 

Sub-periosteal  suppuration  of  a  chronic  character  not  unfre- 
quently  occurs  as  a  result  of  osteo-mvelitis.  In  the  head 

.  ,  ,.  .  /,    ,  ,    "        .   i     .  Chronic. 

it  produces  the  condition  ot  the  scalp  which  is  well  known 
as  the  "  puffy  tumor  "  of  Pott.     Wherever  it  occurs  in  connection 
with  osteo-myelitis,  it  generally  denotes  that  a  corresponding  por- 
tion of  bone  is  dead ;  and  this  obtains  in  other  parts  of  the  body 
besides  the  head. 

With  regard  to  spontaneous  separation  or  detachment  of  the 
periosteum  from  the  bone  as  a  consequence  of  osteo-myelitis,  we 
should  state  in  general  that,  according  to  our  experience,  it  never 
occurs,  or  is  but  slight  in  extent,  unless  the  underlying  bone  is  at 
the  same  time  necrosed.  Limited  detachment  of  this  membrane, 
however,  is  often  met  with  at  the  end  of  stump-bones  in  am- 
putated limbs  and  at  the  seat  of  compound  fractures,  during  the 
stage  of  suppuration,  when  necrosis  is  not  present,  but  it  does  not 
seem  to  have  any  necessary  connection  with  osteo-myelitis.  In 
such  cases  the  periosteum  is  generally  much  thickened  and  red- 
dened at  the  place  of  detachment ;  and  the  detachment  itself  ap- 
pears to  be  due  mainly  to  mechanical  injury  and  consecutive  in- 
flammation of  this  membrane. 

With  regard  to  loosening  of  the  periosteum  as  a  consequence  of 
osteo-myelitis,  upon  which  much  stress  has  been  laid  by  £00^^  of 
some  writers,  we  should  also  state  that,  according  to  our  Periosteum- 
experience,  a  moderate  degree  of  such  loosening  pretty  frequently 
occurs.  In  such  cases  this  membrane  is  always  considerably  tume- 
fied and  reddened.  We  have,  however,  but  seldom  met  with 
instances  where  the  loosening  was  so  great  that  the  periosteum 
became  stripped  from  the  bone  by  muscular  contraction,  and  there- 

26 
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fore  believe  that  the  occurrence  of  loosening  in  this  form  is  rather 
exceptional.  It  is  also  certain  that  suppurative  osteo-myelitis  often 
runs  its  course  to  a  fatal  termination  with  but  little  or  no  disturb- 
ance of  the  periosteum  of  any  description. 

9.  Abscesses  in  the  soft  structures  external  to  the  periosteum  are 
Abscess  of  often  indirectly  occasioned  by  osteo-myelitis.  In  the 
parts.  chronic  forms  of  this  disease  such  collections  of  purulent 

matter  are  affairs  of  frequent  occurrence,  mainly  on  account  of 
the  irritation  produced  by  necrosed  bone  and  its  exfoliation.  In- 
deed, in  the  progress  of  chronic  osteo-myelitis,  we  sometimes  wit- 
ness a  number  of  such  purulent  collections  formed  in  quite  a  regu- 
lar succession. 

But  inflammation  of  the  medullary  tissue  may  also  occasion 
abscess  of  the  soft  parts  by  perforating  the  compact  wall  of  the 
bone,  and  discharging  purulent  matter  through  the  hole  thus  made, 
into  the  inter-muscular  connective  tissue  when  the  bone  is  deep- 
seated,  or  into  the  subcutaneous  connective  tissue  when  superficial. 
This  is  precisely  what  happened  in  Professor  Gouley's  case  (No. 
V.),  in  Chassaignac's  case  (No.  VII.),  in  Pott's  case  (No.  VIII.), 
in  Key's  case  (No.  XXI.),  and  in  another  case  related  by  the  same 
writer,  which  we  have  elsewhere  referred  to.1  In  the  cases  be- 
longing to  this  category,  the  swelling  generally  occurs  suddenly, 
and  has  usually  been  preceded,  for  some  time,  by  more  or  less 
pain  in  the  bone,  accompanied  perhaps  with  fever,  both  of  which 
subside  on  the  appearance  of  the  tumefaction. 

In  the  next  case,  taken  from  Stanley,  an  account  is  given  of  a 
circumscribed  abscess  of  the  arm,  which  was  produced  in  the  way 
mentioned  above.  Other  instances  of  the  same  sort,  besides  those 
just  mentioned,  are  related  or  referred  to  in  this  work ;  and  there 
is  reason  to  believe  that  this  complication  or  consequence  of  sup- 
purative inflammation  (abscess)  of  the  marrow  is  of  comparatively 
frequent  occurrence.  Indeed,  most  surgeons  who  have  seen  much 
practice,  will  probably  recollect  cases  of  this  nature  in  which 
abscesses  suddenly  and  unaccountably  appeared  in  the  extremities, 
when  their  attention  is  called  to  the  subject. 

CASE  XXXVIII.  Suppurative  Inflammation  (chronic)  of  the  Medul- 
lary Tissue  in  the  Shaft  of  the  Humerus  ;  Spontaneous  Perforation  of  the 
Shaft,  and  Consecutive  Abscess  in  the  Soft  Parts ;  an  Ulcerated  Channel 
through  the  Inferior  Epiphysis  permits  the  Escape  of  Matter  from  the 

i  See  p.  271  of  this  chapter. 
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Medullary  Tube  into  the  Elbow-joint ;  Destructive  Arthritis  ;  Amputa- 
tion. —  A  man  was  admitted  to  St.  Bartholomew's  Hospital  for  a  swell- 
ing of  the  arm,  who  stated  that  for  several  months  he  had  been  troubled 
with  pain  in  the  bone  of  his  arm,  which  had,  however,  recently  subsided 
on  the  appearance  of  the  swelling.  On  examining  him,  Mr.  Stanley 
found  an  abscess,  in  the  upper  third  and  inside  of  the  arm,  having  the 
size  of  an  English  walnut.  Its  cyst  was  so  loose  and  circumscribed  that 
it  appeared  to  be  wholly  subcutaneous.  Accordingly,  it  was  not  sup- 
posed to  have  any  connection  with  the  bone,  and  the  real  nature  of  the 
disease  was  not  suspected.  But,  after  some  time,  destructive  inflam- 
mation suddenly  supervened  in  the  elbow-joint,  for  which  the  arm  was 
amputated  near  the  shoulder.  On  examining  the  humerus,  Mr.  Stanley 
found  its  medullary  tube  filled  with  purulent  fluid  and  lymph,  and  the 
medullary  membrane  much  thickened.  Minute  ulcerated  holes  through 
the  parietes  of  the  bone  communicated  with  the  abscess  in  the  adja- 
cent soft  parts,  and  in  the  articular  end  there  was  an  ulcerated  channel 
through  which  the  matter  had  escaped  from  the  medullary  tube  into  the 
elbow-joint.1  No  cause  is  assigned  for  the  osteo- myelitis,  and  the  result 
of  the  amputation  is  not  stated. 

10.  Thrombosis  frequently  2  occurs  as  a  complication  of  osteo- 
myelitis. Oftentimes  this  disease  seems  to  impress  upon  the  blood 
in  the  living  vessels,  especially  the  veins  of  the  affected  part,  a  re- 
markable tendency  to  coagulate,  or  to  form  large-sized  clots  in 
them,  while  the  patient  is  vet  alive.  These  coagula  are 

'  J  .  Thrombosis. 

called  thrombi,  and  the  process  which  at  first  occasions 
them,  and  subsequently  transforms  them  into  a  dirty-gray  semi-fluid 
substance  resembling  pus,  but  which,  on  microscopical  examination, 
is  found  to  be  not  pus,  is  called  thrombosis. 

In  Cases  III.,  XV.,  XXIV.,  XXVI.,  XXX.,  XXXVI.,  etc., 
the  veins  which  returned  the  blood  from  the  part  affected  with 
osteo-myelitis,  were  found,  on  making  the  autopsy,  to  be  exten- 
sively obstructed,  some  of  them  were  completely  filled,  with  coag- 
ulated blood.     Not  unfrequently  this  blocked-up  condi-  Causeg  p^. 
tion  of  the  veins  occasions  a  kind  of  bleeding  which  is  ^ Saner- 
called  parenchymatous  hemorrhage,  and  which  is  often  rhage- 
very  difficult  to  suppress.3 

1  Vide  Stanley  On  Diseases  of  the  Bones,  p.  52.    Am.  ed.,  1849. 

2  Of  fifty-one  cases  of  osteo-myelitis  related  in  this  chapter,  seven  are  known  to  have 
had  thrombosis.    Other  instances  also  are  mentioned  in  other  parts  of  this  work.    See 
chapter  on  Parenchymatous  Hemorrhage  in  Section  First,  etc. 

Pirogoff  also  has  noticed  the  fact  that  osteo-myelitis  is  frequently  accompanied  by  throm- 
bosis, and  that  the  small  veins  in  the  vicinity  of  the  medullary  abscess,  as  well  as  the  more 
remote  ones  of  the  soft  structures,  are  then  found  occluded  with  ichorous  thrombi. 

8  Vide  Case  III.,  etc. :  also  the  chapter  on  "  Parenchymatous  Hemorrhage,"  in  Section 
First. 


404  EXAMPLE   OP   OSTEO-MYELITIS   WITH   THROMBOSIS. 

The  following  case  is  an  example  of  suppurative  osteo-myelitis, 
complicated  with  parenchymatous  hemorrhage,  and  thrombosis  of 
the  popliteal  and  femoral  veins.  The  thrombus  was  diagnosticated 
during  life. 

CASE  XXXIX.  Primary  Amputation  of  Right  Leg  at  Upper  Third'; 
Suppurative  Osteo-myelitis  (acute)  ;  Pyarthrosis  of  the  Knee  ;  Death  on 
the  Fourteenth  Day  after  the  Operation,  with  Symptoms  of  Pyaemia ; 
Thrombosis  ;  had  Parenchymatous  Hemorrhage.  —  Private  James  Hill, 
Co.  A,  32d  Mass.  Vols.,  aged  49,  was  admitted  to  the  Stanton  U.  S. 
Army  General  Hospital  from  the  field,  May  18,  1864.  His  right  leg 
had  been  amputated  about  four  inches  below  the  knee-joint  by  the 
antero-posterior  flap  method.  He  stated  that  the  operation  was  performed 
on  the  12th  for  gunshot  fracture  of  both  bones  of  the  leg  with  much  de- 
struction of  the  soft  parts,  inflicted  in  the  battle  of  the  Wilderness  on 
the  llth.  He  also  stated  that  he  was  in  good  health  at  the  time  of 
operation. 

May  20.  —  He  had  retention  of  urine.  The  stump  was  swelled  and 
painful.  It  also  had  sloughed  badly  up  to  where  the  bones  were  sawed 
off. 

May  22.  —  Thigh  also  now  swelled  and  painful ;  skin  hot,  pulse  fre- 
quent and  feeble,  tongue  dry  and  brown ;  he  is  much  debilitated ;  has 
also  diarrhoea  and  rigors. 

May  23.  —  Parenchymatous  hemorrhage  occurred  from  the  stump, 
and  he  lost  about  six  ounces  of  blood  before  it  was  arrested.  He  is 
still  more  debilitated.  He  sweats  profusely,  and  has  rigors  occurring  at 
irregular  periods.  His  skin  is  assuming  a  sallow  hue.  The  superficial 
veins  of  the  swollen  thigh  are  enlarged,  blue-colored,  and  unusually  dis- 
tinct, from  which  it  is  inferred,  in  connection  with  the  other  features  of 
the  case,  that  the  popliteal  and  femoral  veins  are  obstructed  by  throm- 
bus. He  died  on  the  26th,  apparently  from  pyaemia. 

Examination  of  the  limb  after  death  confirmed  the  diagnosis.  There 
was  thrombosis  of  the  popliteal  and  femoral  veins.  The  medullary 
tissue  of  the  principal  stump-bone  (tibia)  was  inflamed  and  suppurat- 
ing. The  cancelli  of  the  spongy  structure  at  the  upper  end  or  head  of 
the  tibia  contained  some  dirty-looking,  ill-conditioned  pus.  The  knee- 
joint  contained  about  four  ounces  of  fetid  pus.  The  internal  organs  or 
viscera  were  not  examined. 

11.  Pyaemia  frequently  occurs  as  a  consequence  of  suppurative 
inflammation  of  the  medullary  tissue,  and  many  instances  thereof 
py»mta.  it*  have  already  been  given  in  these  pages.1  By  the  term 
meaning.  pygemia  is  here  meant  that  form  of  the  purulent  infection 

l  Of  the  fifty-one  cases  of  osteo-myelitis  related  in  this  chapter,  py«mia  supervened  in 
eighteen,  all  of  which  died.  In  nearly  all  of  these  cases,  the  suppurating  marrow  appears 
to  have  been  the  focus  from  which  the  purulent  infection  sprung.  Furthermore,  in  cases 
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which  is  attended  with  the  following  symptoms  :  chills  with  profuse 
sweats  occurring  at  irregular  intervals,  rapidly  increasing  debility, 
vomiting,  diarrhoea,  a  yellowish,  bronzed,  or  icterode  hue  of  the 
skin,  delirium,  and  a  peculiarly  mawkish  odor  of  the  breath  and 
sweat. 

Allusion  has  already  been  made  to  the  close  relationship  which 
exists  between  suppurative  osteo-myelitis  and  pyaemia,  its  relation 

•         i  •         '    a  to  inJuries  °f 

No  such  relationship  obtains  between  suppurative  mtiam-  bone. 
mation  of  any  other  tissue  of  the  whole  body  and  that  disease.  It 
is  but  seldom,  speaking  comparatively,  that  we  meet  with  pyaemia 
in  a  severe  form,  unless  it  has  followed  a  traumatic  lesion  of  the 
osseous  tissue,  or  a  surgical  operation  rendered  necessary  by  such 
lesion.  The  author  cannot  now  recollect  that  he  has  seen  in  mili- 
tary practice  more  than  three  or  four  undoubted  cases  of  pyaemia 
entirely  unconnected  with  injury  of  bone.  It  is  certain  that  the 
purulent  infection  follows  traumatic  lesions  of  bone  much  more  fre- 
quently than  traumatic  lesions  of  all  the  other  structures  of  the 
body  put  together. 

Now  this  question  immediately  presents  itself:  Why  is  it  that 
pyaemia  is  very  apt  to  follow  suppurative  inflammation  involving 
the  medullary  tissue  of  the  femur,  for  example,  and  almost  never 
occurs  in  connection  with  suppurative  inflammation  among  the 
muscles  of  the  thigh,  unless  a  lesion  of  the  osseous  tissue  is  also 
present  ?  In  reply  to  this  question,  it  has  been  suggested  Veing  in  the 
that  a  patulous  condition  of  the  veins  in  the  osseous  j^tkmsbo" 
tissue  which  is  injured,  may  occasion  the  difference.  It  theory- 
is  believed  by  some  that  a  patulous  condition  of  these  veins  may 
facilitate  the  absorption  of  the  liquor  puris,  when  the  part  of  the 
bone  that  is  injured  is  bathed  in  pus,  and  thus  may  promote  the  con- 
tamination of  the  system  at  large  with  a  purulent  infection.  But 
to  this  theory  two  important  objections  present  themselves  :  1st,  the 
patulous  condition  of  the  venous  mouths  on  the  injured  osseous  sur- 
face is,  to  say  the  least,  not  proven  ;  and,  2d,  in  many  cases  of  sup- 
purative osteo-myelitis  where  pyaemia  occurs,  the  bared  osseous 
tissue  is  not  bathed  in  pus.  We  may  also  state  that,  in  very  many 
instances  where  naked  bone  is,  for  a  long  time,  bathed  in  purulent 
matter,  pyaemia  does  not  supervene. 

of  osteo-myelitis  having  a  fatal  termination,  pyaemia  is  the  immediate  cause  of  death  more 
frequently  than  all  other  causes  combined.  Thus,  of  fifty-one  cases,  thirty  proved  fatal ; 
and  of  these,  eighteen,  or  considerably  more  than  one  half,  died  of  pyaemia.  Hence  it  is 
believed  that  pyaemia  is  par  excellence  the  form  of  systemic  intoxication  or  disorder  which 
osteo-myelitis  induces.  Clinical  observation  has  also  abundantly  shown  that  purulent  in- 
fection occurs  but  seldom  in  surgical  practice,  comparatively  speaking,  unless  bone  is 
injured  or  diseased. 
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Again,  Dr.  Woodward  says,  "  So  far  as  my  personal  observa- 
Dr.  wood-  tion  has  gone,  the  pyaemic  phenomena  have  been  invari- 
serrations.  ably1  connected  with  the  primary  occurrence  of  local 

Gangrene  of  .  »»*•     ¥T        1          •    1»     -  i  i 

septic  processes.         Me  also  informs  us  that  he  means 


by  "  septic  processes  [occurring]  in  connection  with  the  local  lesion" 
those  which  are  "gangrenous  or  phagedenic"  in  character.8  He 
gives  a  graphic  description  of  diffuse  spontaneous  (i.  e.  not  inflam- 
matory) gangrene  of  the  marrow.  He  then  savs  :  — 

"  But  in  the  cases  which  prove  fatal  by  inducing  pyaemia,  no  line  of 
demarcation,  no  barrier  of  inflammation,  limits  the  gangrenous  portion, 
and  the  veins  leading  from  the  affected  bone  are  usually  full  of  coagula, 
which  have  entered  into  a  form  of  putrefaction  quite  similar  to  that 
going  on  in  the  marrow.  The  ultimate  result  of  this  change  is  a  yel- 
lowish or  greenish-yellow  fetid  fluid,  in  which  the  microscope  recognizes 
nothing  but  actively  moving  molecules,  with  bright  centres  and  dark 
borders.  I  have  once  or  twice  seen  the  veins  leading  from  the  flaps  of 
a  sloughing  stump  in  a  similar  condition  ;  but  in  most  of  the  cases  to 
which  my  attention  was  drawn,  the  veins  affected,  proceeded  directly 
from  the  diseased  bone  itself.  The  putrefactive  change  going  on  in  the 
marrow  is  transmitted  through  the  coagulated  blood  mass  in  the  veins  by 
actual  continuity."  * 

Now,  according  to  Dr.  Woodward's  explanation  of  the  origin  of 
pyaemia,  the  reason  why  lesions  of  the  marrow  are  more  likely  to 
be  followed  by  pyaemia  than  lesions  of  the  parts  external  to  the 
bone,  is  because  the  marrow  is  more  prone  to  be  affected  with 
diffuse  gangrene  than  the  parts  external  to  the  bone.  In  our 
judgment,  these  observations  of  Dr.  Woodward  possess  great  in- 
terest and  value,  when  considered  with  some  limitations  which  have 
been  suggested  to  us  by  clinical  experience.  Chief  among  these 
objections  to  limitations  are  the  following:  1.  This  explanation  of 
the  theory.  fae  orjgjn  of  pyaemia  is  not  applicable  in  most  cases  of 
this  disorder  that  result  from  lesions  of  the  medullary  tissue,  be- 
cause, in  a  large  majority  of  such  instances,  no  gangrene  nor  phage- 
dena  of  the  marrow  is  present.  For  example,  of  eighteen  cases  of 

1  In  justice  to  Dr.  Woodward,  the  following  should  also  be  stated  :  "  I  do  not  mean  to  lay 
this  down  as  an  unchangeable  law,"  he  says.    "  My  observations  have  not  been  as  yet 
sufficiently  numerous  to  make  me  positive  of  more  than  that  this  is  at  least  an  important 
and  frequent  group  of  cases  "  (p.  196). 

2  See  Report  on  the  Causes  and  Pathology  of  Pycemia,  by  J.  J.  Woodward,  M.  D.,  etc.,  in 
Transactions  of  the  American  Medical  Association  for  1869,  pp.  196,  197,  198. 

»  Page  198. 

4  Page  197.    (The  italics  have  been  introduced.) 
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pyaemia  produced  by  osteo-myelitis  and  resulting  fatally,  which 
are  related  in  this  chapter,  in  twelve,  or  exactly  two  thirds,  there 
was  no  gangrenous,  nor  phagedenic.  nor  sloughing  condition  of 
the  diseased  medullary  tissue.  Moreover,  in  the  six  cases  where 
mortification  or  sloughing  of  the  marrow  was  found  at  the  autopsy, 
it  is  rendered  probable  by  the  clinical  history  that  in  at  least  several 
of  them  the  sphacelus  did  not  occur  until  after  the  pyaemic  inva- 
sion, and,  instead  of  being  the  cause,  it  was  the  consequence  of 
such  invasion.  2.  Gangrene  of  the  marrow,  on  the  other  hand, 
may  be  found  at  the  autopsy  when  the  clinical  history  shows  con- 
clusively that  the  subject  did  not  have  pyaemia.  The  author  pub- 
lished such  a  case  in  the  "  American  Journal  of  the  Medical 
Sciences,"  for  April,  1865.1  Case  No.  XXXII.  of  this  chapter, 
that  of  George  F.  Curtiss,  belongs  to  the  same  category.  It  was 
an  instance  of  diffuse  mephitic  or  spontaneous  gangrene  of  the 
marrow ;  but  in  neither  of  them  were  the  symptoms  manifested 
which  belong  to  pyaemia.  In  both  of  them  septaemia,  in  the  ordi- 
nary sense  of  the  term,  occurred ;  that  is,  such  septaemia  as  we 
meet  with  in  cases  of  consecutive  gangrene,  of  senile  gangrene,  of 
spreading  inflammatory  gangrene  or  diffuse  gangrenous  cellulitis, 
and  of  hospital  gangrene,  —  cases  in  which  no  one  could  be  likely  to 
ascribe  the  great  depression  of  the  vital  powers  and  the  other  con- 
stitutional phenomena  to  pyaemia.  In  Case  No.  XLII.  of  this 
chapter,  that  of  Ephraim  E.  Sterling,  there  was  also  extensive  gan- 
grene of  the  marrow,  and  death  without  the  occurrence  of  pyaemia. 
From  these  clinical  facts  we  infer  that  Dr.  Woodward's  explana- 
tion of  the  origin  of  pyaemia  is  not  the  true  one.  Nevertheless,  the 
observations  on  this  subject  which  Dr.  Woodward  has  recorded, 
possess  great  value,  1st,  because  they  show  the  way  in  which  the 
blood  in  general  circulation  becomes  contaminated  by  what  is 
ordinarily  called  the  septicaemic  process,  together  with  some  of  the 
most  important  of  the  steps  of  that  process  ;  and,  2d,  because  they 
prove  that  absorption  of  putrefactive  matter  occurs  much  more 
readily  from  the  marrow  than  from  the  soft  structures  external  to 
the  bone. 

We  are  now  for  the  first  time  prepared  to  offer  a  rational  ex- 
planation of  the  fact  that  pyaemia  is  produced  by  abscess  The  author,8 
of  the  marrow  much  more  frequently  than  by  abscess  of  theory> 
the  muscular  or  connective  tissue.  While  we  deny  that  pyaemia 
is  a  disorder  synonymous  with  septaemia  in  the  full  or  philosophical 
sense  of  the  term,  for  reasons  which  have  just  been  stated,  we 

i  Pages  300,  301. 
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have  no  doubt  that  it  is  a  variety  of  septaemia,  or  that  the  pyaemic 
poison  is  septic  in  its  nature  and  origin.1  The  term  septaemia,  prop- 
erly speaking,  embraces  several  varieties  of  blood-poisoning  which 
are  clinically  distinct  from  pyaemia ;  for  example,  those  which  re- 
sult from  gangrene  produced  by  wounds  of  blood-vessels,2  from 
senile  gangrene,  from  spreading  inflammatory  gangrene,  from  hos- 
pysemia  a  pital  gangrene,  and  from  dissection  wounds.  The  term 

specie*,  of  -    , 

septaemia.  pyaemia  represents  a  species  of  the  genus  septsemia ;  and  as 
the  putrefactive  matters  which  induce  septaemia  are  absorbed  from 
the  marrow  more  readily  than  from  other  structures,  so  the  septic 
poison  which  induces  pyaemia  is  absorbed  more  readily  from  abscess 
of  the  marrow  than  from  abscess  of  other  tissues.  That  the  absorb- 
ing power  of  the  marrow  is  much  greater  than  that  of  many  other 
structures,  is  shown  by  some  of  Ollier's  experiments  ;  for  example, 
the  injection  of  ten  drops  of  a  concentrated  solution  of  cyanide  of 
potassium  into  the  marrow  has  produced  death  in  rabbits  in  from  ten 
to  twenty  seconds,  the  rapidity  being  proportionate  to  the  proximity 
of  the  place  of  injection  to  the  trunk.  The  same  amount  of  this 
liquid  injected  into  the  liver,  the  lung,  or  the  peritoneal  cavity,  did 
not  produce  fatal  results.3  We  say,  then,  that  pyaemia  is  induced 
by  abscess  of  the  marrow  much  more  frequently  than  by  abscess  of 
other  parts,  because  the  pyaemic  poison  is  absorbed  from  the  marrow 
much  more  readily  than  from  other  structures.  It  is  also  probable 
that  the  matter  of  marrow  abscesses  is  more  liable  to  undergo  the 
septic  transformation  which  induces  pyaemia,  than  the  matter  con- 
tained in  other  abscesses.  We  found  this  opinion  upon  a  state- 
ment made  by  Virchow,  corroborated  by  others,  and  attested  by 
ourselves,  that  there  is  no  tissue  in  the  body  which  is  more  disposed 
to  undergo  purulent  transformation  than  the  marrow. 

The  next  two  cases  are  examples  of  suppurative  osteo-myelitis 
which  proved  fatal  by  inducing  pyaemia.  An  interesting  feature 
which  belongs  to  both  of  them,  is  that  secondary  or  visceral  abscesses 
did  not  occur.  Both  of  them  were  met  with  in  the  author's  practice. 

CASE  XL.  Suppurative  Osteo-myelitis  following  Secondary  Amputa- 
tion of  the  Thigh  for  Gunshot  Fracture  of  both  Bones  of  the  Leg ;  Death 
from  Pyaemia  Fifteen  Days  after  the  Operation  ;  Internal  Organs  healthy. 
—  George  W.  Tillapaugh,  Corporal,  Co.  B,  15 1st  New  York  Vols.,  aged 

1  See  chapter  on  Pyaemia. 

2  See  chapter  on  Consecutive  Gangrene  in  Section  First. 

8  See  Traite  Experimental  et  Clinique  de  la  Regeneration  des  Os,  etc.,  par  M.  Oilier, 
Paris,  1867,  Chapter  Second;  also  American  Joui-nai  Medical  Sciences,  January,  1868,  p. 
148. 
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23,  was  admitted  into  the  Stanton  U.  S.  Army  General  Hospital,  June 
4,  1864,  on  account  of  gunshot  injuries  of  the  right  leg,  received  near 
Mechanicsville,  Va.,  May  31.  On  examining  him,  the  leg  was  found  to 
be  much  swelled,  its  muscular  tissue  extensively  infiltrated  with  pus,  and 
both  bones  fractured  and  very  much  comminuted.  He  was  somewhat 
debilitated,  but,  upon  the  whole,  his  constitutional  state  might  be  con- 
sidered as  "  fair." 

June  6.  —  Sulphuric  ether  having  been  administered  as  anaesthetic, 
his  thigh  was  amputated  at  the  junction  of  its  middle  and  lower  thirds, 
by  the  circular  method.  He  bore  the  operation  well. 

With  a  view  to  support  his  strength,  he  was  directed  to  have  strong 
nutrients,  tonics,  such  as  quinine  and  iron,  and  alcoholic  stimulants. 

June  14.  —  He  had  diarrhoea,  with  vomiting. 

June  16.  —  He  took  pyaemic  chills. 

June  21.  —  He  died  of  pyaemia. 

Autopsy.  —  On  splitting  the  stump-bone  lengthwise  with  a  saw,  its 
medullary  tissue  was  found  to  be  inflamed,  thickened,  and  condensed. 
It  also  contained  about  half  a  dozen  small,  isolated  abscesses. 

The  internal  organs  (viscera)  were  healthy. 

CASE  XLI.  Suppurative  Osteo-myelitis  (acute)  following  Secondary 
Amputation  of  Left  Thigh,  for  Gunshot  Fracture  of  Femur  ;  Death  pro- 
duced by  Pyamia  Six  Days  after  the  Operation ;  no  Visceral  Abscesses. 
—  Ernest  Lochterhand,  Private,  Co.  H,  37th  Wisconsin  Vols.,  aged  34, 
was  admitted  into  the  Stanton  U.  S.  Army  General  Hospital,  July  1, 
1864,  for  gunshot  fracture  of  the  left  femur,  in  middle  third.  He 
stated  that  he  had  been  wounded  in  battle,  near  Petersburg.  Va.,  June 
17.  On  examining  him,  it  was  found  that  a  musket-ball  had  penetrated 
the  thigh  on  the  outer  side,  and  after  fracturing  the  bone,  with  much 
comminution,  lodged.  The  wound  was  then  (July  1)  suppurating  freely. 
The  limb  was  much  swelled  and  inflamed.  There  was  also  synovitis  of 
the  knee-joint.  The  bone  was  much  comminuted,  the  fragments  dis- 
placed, and  a  number  of  them  were  also  detached.  A  large  abscess 
had  formed  about  the  seat  of  fracture.  He  had  some  irritative  fever, 
and  complained  a  good  deal  of  pain  in  the  knee-joint ;  tongue  clean, 
and  appetite  moderate  ;  general  condition,  upon  the  whole,  fair.  On 
the  3d  day  of  July,  the  limb  was  amputated,  by  the  circular  method,  at 
the  junction  of  the  upper  and  middle  thirds  of  the  thigh ;  anaesthetic 
sulphuric  ether.  The  bullet,  which  was  conical  in  shape,  was  found 
lying  in  the  abscess  at  the  place  of  fracture,  having  been  split  into  two 
pieces  by  the  osseous  tissue.  The  force  of  the  projectile,  it  is  obvious, 
was  mostly  spent  before  striking  the  bone.  He  was  put  upon  the  use  of 
nutrients,  tonics,  and  alcoholic  stimulants.  Opium,  in  full  doses,  was 
also  administered. 

July  5.  —  He  got  a  heavy  chill,  and  complained  a  good  deal  of  pain  in 
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the  stump  ;  prescribed  quiniae  sulph.  grs.  x.  ter  in  die  ;  other  remedial 
measures  to  be  continued  unchanged  ;  he  required  opiates  in  full  doses. 

On  the  6th,  7th,  and  8th,  he  had  chills  at  irregular  intervals,  with 
fever  and  sweats ;  his  skin  assumed  a  yellowish  hue ;  the  lymphatic  glands 
of  his  groin  became  swelled  and  painful.  The  stump-pain  also  con- 
tinued. There  was  no  effort  on  the  part  of  the  reparative  process  to 
heal  the  stump.  The  discharge  from  it  was  thin  and  serous  till  the  end. 

He  failed  fast.    On  the  night  of  the  8th  he  had  convulsive  movements. 

He  died  July  9,  of  pyaemia. 

Autopsy.  —  The  medullary  tissue  of  the  stump-bone  was  found  to  be 
inflamed  and  suppurating.  Each  lung  contained  obsolete  tubercles  at 
its  apex,  but  presented  no  other  abnormity.  The  liver  was  much  en- 
larged and  fatty.  The  other  viscera  were  normal.  No  secondary  ab- 
scesses were  found. 

Comments.  —  The  swollen  and  painful  condition  of  the  lymphatic 
glands  of  the  groin  in  this  case  denotes  that  the  glandular  system 
was  becoming  implicated  in  the  morbid  process,  and  that  a  leucocy- 
totic  condition  was  about  to  supervene.  This  peculiar  morbid  state 
is  a  matter  of  considerable  importance,  especially  in  connection 
with  pyaemia,  since  it  is  one  of  the  pathological  conditions  which 
not  unfrequently  renders  considerable  assistance  in  making  up  the 
tout-ensemble  of  that  disease. 

By  the  term  leucocytosis,  from  which  the  word  leucocytotic  is 
Definition  of  derived,  is  meant  a  morbid  condition  of  the  blood,  accom- 
leucocytosis.  panje(j  by  an  increased  proportion  of  the  colorless  corpus- 
cles, which  appears  to  depend  upon  an  affection  of  the  lymphatic 
glands.  It  is  a  state  of  anaemia,  wherein  the  white  globules  are  in 
great  excess,  and  appears  to  be  produced  by  excitation  of  the 
lymphatic  glandular  system.1 

12.     Leukcemia   sometimes   complicates  the  progress  of  osteo- 
myelitis.    This  term  has  been  introduced  by  Virchow  to 

Leukaemia.  ....  ...  ,,.        ,,        ..*       ,., 

represent  a  morbid  condition  of  the  blood  in  which  there 
is  a  positive  diminution  in  the  number  of  red  corpuscles,  and  a 
positive  increase  in  the  number  of  colorless  ones,  depending  appa- 
rently upon  organic  disease  of  the  spleen.  He  states  that,  — 

"  Whilst  in  ordinary  blood  we  can  seldom  count  more  than  one  color- 
less corpuscle  to  about  three  hundred  colored  ones,  there  are  cases  of 
leukaemia  in  which  the  increase  of  the  colorless  ones  reaches  such  a 
height,  that  to  every  three  red  corpuscles  there  is  one  colorless  one,  or 
even  two,  or  in  which,  indeed,  the  greater  numbers  are  in  favor  of  the 
colorless  corpuscles." 

1  Vide  Virchow's  Lectures  on  Cellular  Pathology,  p.  201,  etc. 
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"  Now,  upon  investigating  whence  this  curious  change  in  the  blood 
takes  its  origin,  we  find,  in  the  great  majority  of  cases,  that  it  is  Dl8eage  of 
a  certain,  definite  organ  which  presents  itself  over  and  over  "Pleen- 
again  with  convincing  constancy  as  the  one  essentially  diseased,  —  an 
organ  which  frequently,  even  at  the  outset  of  the  malady,  forms  the  chief 
object  of  the  complaints  and  distress  of  the  patients,  namely,  the  spleen" 

"  In  the  histories  of  all  the  known  cases  of  leukaemia,  we  only  find  it 
once  as  yet  recorded,  that  the  patient,  after  he  had  been  for  some  time  the 
subject  of  medical  treatment,  left  the  hospital  considerably  improved  in 
health.  In  all  the  other  cases  the  result  was  death." 1 

This  disease  is  obviously  one  of  great  importance,  and  challenges 
the  attention  of  all  who  are  interested  in  the  progress  of  medical 
science. 

The  following  case  presents  an  excellent  example  of  leukaemia 
occurring  as  a  complication  of  osteo-myelitis. 

CASE  XLII.  Primary  Amputation  of  Right  Thigh  for  Gunshot  frac- 
ture of  both  Bones  of  Leg  ;  Leukaemia  ;  Anasarca  ;  Death  from  what  was 
supposed  to  be  Pycemic  Pneumonia  Ninety-five  Days  after  the  Wound  was 
inflicted  ;  Gangrenous  Marrow ;  no  Thrombosis ;  Spleen  hypertrophied 
and  indurated ;  Diagnosis  of  Pyaemia  erroneous.  —  Corporal  Ephraim 
E.  Sterling,  Co.  E,  143d  Penn.  Vols.,  aged  32,  was  admitted  to  the 
Stanton  U.  S.  Army  General  Hospital,  May  13,  1864,  for  a  recent  am- 
putation of  the  right  thigh  at  the  lower  third.  He  said  that  he  received 
a  gunshot  wound  of  the  leg  in  the  upper  third  with  comminuted  fracture 
of  both  the  tibia  and  fibula,  May  9,  in  the  battle  of  the  Wilderness,  and 
that  the  thigh  was  amputated  the  next  day,  on  the  field.  He  also  said 
that  he  was  in  good  condition  at  the  time  of  the  operation,  excepting 
that  the  wound  was  very  painful. 

On  examining  him,  it  was  found  that  the  limb  had  been  amputated  by 
the  flap  method  at  the  lower  third  of  the  thigh,  as  stated  above.  The 
particulars  of  the  operation  were  unknown. 

May  14.  —  He  has  some  diarrhoea. 

May  16.  —  Is  better  and  doing  well;  the  cold-water  dressing  to  be 
applied  to  the  stump. 

May  27.  —  He  had  secondary  hemorrhage  from  the  stump  to  the  ex- 
tent of  about  six  ounces  ;  opened  the  stump,  and  applied  a  ligature  to  a 
small  vessel  which  was  bleeding. 

June  30.  —  He  was  doing  well.  But  subsequent  to  this  date  the 
patient  gradually  became  pale  and  anaemic ;  his  countenance  assumed  a 
dirty,  waxy  hue  ;  his  appetite  and  strength  failed ;  the  stump  and  the 
whole  of  the  unmutilated  lower  extremity,  together  with  the  scrotum, 

1  Vide  Virchow,  op.  tit.,  pp.  201  to  205. 
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became  oedematous ;  dropsical  effusions  collected  in  the  cavities  of  the 
abdomen,  pleurae,  and  pericardium  ;  a  large  abscess  formed  in  the  mus- 
cular tissue  of  the  stump,  which,  on  being  opened  and  its  contents  evac- 
uated, did  not  close,  and  the  dropsical  effusion  into  the  areolar  tissue  of 
the  stump  flowed  freely  from  it  as  long  as  he  lived.  He  also  had  pain 
in  the  stump. 

August  10.  —  He  complained  of  pain  in  his  right  side,  had  some  cough 
with  difficult  breathing,  and  expectorated  viscid  sputa.  Mucous  rales 
and  bronchial  respiration  were  heard  posteriorly  over  the  lower  lobe  of 
the  right  lung.  He  did  not  improve,  but  gradually  sank,  and  died 
August  12,  of  what  was  then  supposed  to  be  secondary  or  pyaemic 
pneumonia. 

Autopsy  eighteen  hours  after  death.  Areolar  tissue  of  lower  extremi- 
ties oedematous ;  no  rigor  mortis ;  skin  had  a  pale  clay  color.  Thorax  : 
each  pleural  cavity  contained  about  a  pint  of  pale  limpid  serum ;  the 
lower  lobe  of  right  lung  was  in  the  second  stage  of  pneumonia  (hepa- 
tized  red)  ;  left  lung  oedematous,  but  otherwise  healthy ;  the  bag  of  the 
pericardium  contained  about  four  ounces  of  pale  straw-colored  serum ; 
the  muscular  tissue  of  the  heart  was  a  pale  fawn  color,  flabby  and  soft- 
ened, but  presented  no  other  abnormity.  Abdomen  :  its  cavity  contained 
about  a  quart  of  pale  straw-colored  serum  ;  the  liver  was  enlarged,  pale- 
buff  in  color  (fatty),  and  softened  in  texture ;  the  gall-bladder  contained 
about  two  ounces  of  bile  of  a  light-brown  color ;  the  spleen  was  en- 
larged, harder  than  natural  (indurated),  of  a  light  brick  color,  and,  upon 
section,  its  trabeculae  were  unusually  prominent ;  the  kidneys  were  pale 
and  exsanguinated,  but  otherwise  presented  no  abnormal  appearance  to 
the  eye.  Stump :  from  sloughing  of  the  flaps  the  stump-bone  had  pro- 
truded about  an  inch  ;  this  portion  was  necrosed,  and  about  to  separate  ; 
on  cutting  the  stump  open,  it  was  found  that  a  deposit  of  new  bone  from 
the  periosteum  extended  upwards  a  distance  of  about  three  inches,  that 
it  formed  a  tube  (involucrum),  and  was  not  attached  to  the  underlying 
osseous  tissue  (old) ;  that  the  stump-bone  was  completely  denuded  to  the 
same  height  (three  inches),  and  necrosed  to  the  same  extent ;  on  saw- 
ing the  stump-bone  open  lengthwise,  the  marrow  was  found  to  be  gan- 
grenous all  the  way  up  to  the  same  height  above  the  end  of  the  soft  tis- 
sues constituting  the  stump  (three  inches)  ;  it  exhibited  a  dark  yellowish- 
green  color,  interspersed  here  and  there  with  a  small  patch  of  yellow 
marrow,  whose  transformation  had  not  been  completed  when  the  morti- 
fication occurred  ;  it  also  had  a  gangrenous  odor  ;  in  all  about  four  inches 
of  the  stump-bone  were  necrosed,  consisting  of  two  sections  ;  the  first 
section  embraced  the  portion  that  protruded,  and  was  about  one  inch 
long ;  the  second  section  embraced  the  portion  that  did  not  protrude, 
and  was  about  three  inches  long ;  the  first  section  was  about  to  separate 
from  the  second  ;  the  marrow  was  gangrenous  as  high  up  as  the  necrosis 
extended.  The  veins  did  not  contain  any  thrombi. 
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His  urine  at  no  time  contained  albumen.  It  was  tested  frequently 
to  ascertain  this  fact,  on  account  of  the  dropsical  symptoms,  but  always 
with  the  same  result,  namely,  no  albumen  was  found. 

No  other  tissue  of  the  body  was  gangrenous  besides  the  portion  of 
the  marrow  above  mentioned. 

Comments.  —  The  clinical  history  of  this  case,  together  with  the 
autopsy,  showed  conclusively  that  this  patient  did  not  die  of  pyaemia 
nor  pyaemic  pneumonia. 

The  anasarca  appears  to  have  been  produced  by  the  peculiar 
condition  of  his  blood,  which  was  deficient  in  the  red  corpuscles, 
and  contained  the  colorless  corpuscles  in  excess. 

On  making  the  autopsy,  the  spleen  was  found  to  be  hypertro- 
phied,  indurated,  and  possessed  of  an  unnatural  color,  spieenhy- 

T  1*11  i  •  r>  •       f  it«       pertrophied, 

It  was  obviously  the  subject  or  organic  disease,  and  this  etc. 
circumstance  tends  to  support  the  views  which  Virchow  has  enun- 
ciated concerning  the  origin  of  leukaemia. 

13.  Like  other  inflammatory  disorders  of  a  severe  character, 
osteo-myelitis  often  proves  fatal  by  inducing  extreme  exhaustion. 

The  next  two  cases  are  instances  wherein  this  disease  had  such 
an  unfortunate  termination.     Both  of  them  occurred  in  Deathfrom 
the  author's  practice  at  Stanton  Hospital.    We  may  here   exhaustion- 
remark  that   of  thirty  fatal  cases  of  osteo-myelitis,  six,  that  is, 
twenty  per  cent.,  died  in  this  way. 

CASE  XLIII.  Secondary  Amputation  of  Left  Thigh  for  Gunshot 
Wound  of  Left  Knee-joint ;  Death  by  Exhaustion  on  the  Fourth  Day  after 
the  Operation  ;  Red  Inflamed  Marrow  revealed  at  the  Autopsy.  —  Private 
Joseph  B.  Hutchings,  Co.  G,  6th  N.  Y.  Heavy  Artillery,  admitted  to  the 
Stanton  U.  S.  Army  General  Hospital,  June  4, 1864,  from  the  field,  stated 
that  he  was  22  years  old,  and  that  he  had  been  wounded  by  a  minie  ball 
at  Old  Church,  Va.,  May  30.  On  examination,  it  was  found  that  a  conical 
musket-ball  had  penetrated  the  front  of  the  left  knee-joint,  and,  pass- 
ing upwards  and  backwards,  had  broken  the  internal  condyle  of  the 
femur  into  many  fragments.  It  finally  escaped  behind  five  or  six  inches 
above  the  articulation.  The  knee  was  much  swelled,  tender,  and  pain- 
ful. The  thigh  also  was  much  swelled  and  hot  up  to  the  groin.  The 
leg  likewise  was  swelled.  A  dark-colored  pus  flowed  out  from  the 
wound.  On  the  next  day,  June  5,  the  thigh  was  amputated  by  the  cir- 
cular method,  high  up  in  the  upper  third.  The  parts  were  oadematous 
at  the  place  of  operation  (inflammatory  oadema).  The  anaesthetic  em- 
ployed was  sulphuric  ether.  The  operation  was  attended  with  the  loss 
of  a  considerable  quantity  of  blood.  The  hemorrhage  was  parenchym- 
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atous,  and  issued  from  the  swollen  and  inflamed  tissues  of  the  thigh. 
At  the  time  of  operation  his  general  condition  was  not  favorable.  He 
had  severe  irritative  fever ;  countenance  flushed,  skin  hot,  pulse  frequent 
and  irritable  ;  and  he  complained  of  feeling  weak.  The  shock  attending 
the  operation  was  very  great,  and  reaction  was  established  with  very 
much  difficulty,  and  required  for  its  accomplishment  the  administration 
of  whiskey  ad.  lib.,  and  of  tinct.  capsici,  the  prolonged  use  of  the  vapor 
of  ammonia,  the  application  of  sinapisms  to  the  epigastrium,  wrists,  etc., 
and  bottles  of  warm  water  to  the  armpits,  sides,  etc.  The  stump  was 
left  open. 

June  7.  —  His  condition  is  feeble  ;  the  skin-flaps  are  sloughing ;  prog- 
nosis very  bad. 

June  8.  —  The  sloughing  of  the  skin-flap  continues  to  extend,  and  he 
is  obviously  failing  in  spite  of  all  that  we  can  do  for  him. 

He  died  on  the  night  of  June  9  and  10,  at  12  o'clock,  of  exhaustion. 
He  had  obstinate  vomiting  on  the  last  day  of  his  life. 

Autopsy.  —  The  stump-bone  was  denuded  of  periosteum  about  its  lower 
or  sawn  extremity.  On  dividing  the  stump-bone  longitudinally  with  a 
saw,  and  cleaning  the  bone-dust  off  from  the  surfaces  of  the  section,  the 
marrow  was  found  to  be  much  more  vascular  than  natural  throughout 
the  bone.  It  had  a  bright-red  color,  instead  of  the  yellow  hue  which  is 
normal  in  the  femur  during  the  adult  period  of  life.  Its  consistence 
also  was  decidedly  increased  above  the  natural  standard,  and  it  could 
not  be  washed  away  with  a  smart  stream  of  water.  The  marrow  was 
carnified. 

Comments.  —  In  this  case  other  causes  besides  inflammation  of 
"  shock  »  tne  marrow  assisted  in  producing  the  fatal  termination  by 
under  ether.  exnaustion,  and  prominent  among  them  was  the  shock  of 
operation.  The  sloughing  of  the  flaps  appeared  to  be  due  to 
diminished  vitality,  and  no  doubt  aided  in  exhausting  the  patient 
by  inducing  septsemia,  at  least  to  some  extent. 

CASE  XLIV.  Chronic  Osteo-myelitis  following  Gunshot  Fracture  of 
Femur  ;  Death  from  Exhaustion  almost  Six  Months  after  the  Injury  was 
inflicted.  —John  Pool,  Private,  Co.  H,  119th  Penn.  Vols.,  aged  23,  hair 
and  complexion  light,  was  admitted  into  the  Stanton  U.  S.  Army  General 
Hospital,  Nov.  9th,  1863,  from  the  front,  on  account  of  a  gunshot  fracture 
of  the  left  thigh  in  its  middle  third,  inflicted  in  battle  at  Rappahannock 
Station,  two  days  previously  (Nov.  7).  The  bullet  penetrated  the  upper 
and  outer  part  of  the  thigh.  In  the  popliteal  space  there  were  two  holes 
in  the  integument,  both  of  which  appeared  to  be  orifices  of  exit  It 
seemed  that  the  bullet  struck  the  femur,  fractured  it  with  comminution, 
and  was  itself  split,  by  contact  with  the  bone,  into  at  least  two  pieces, 
both  of  which  afterwards  escaped  through  separate  openings  in  the 
skin. 
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A  moderate  synovitis  of  the  knee-joint  occurred.  The  treatment 
adopted  was  as  follows :  The  wounded  limb  was  propped  up  by  long 
sand-bags,  one  placed  on  either  side  of  it ;  extension  was  effected  through 
the  agency  of  a  weight  attached  to  the  leg  by  means  of  two  long  strips  of 
adhesive  plaster,  with  which  it  was  connected  by  a  piece  of  rope  of  suf- 
ficient length  to  allow  its  suspension  beyond  the  foot  of  the  bed.  The 
ice-dressing  was  applied  to  the  knee  and  to  the  wounded  thigh. 

Jan.  24,  1864. —  He  is  slowly  failing ;  has  profuse  night  sweats;  is 
emaciating,  and  growing  pale  and  weak;  his  pulse  ranges  from  110  to 
120.  The  thigh  is  a  good  deal  swelled.  It  contains  abscesses  situated 
both  above  and  below  the  place  of  fracture,  and  a  sort  of  badly  elabo- 
rated pus  issues  from  the  orifice  of  entrance  and  one  of  the  orifices  of 
exit.  A  considerable  degree  of  consolidation  of  the  fracture  has  oc- 
curred by  means  of  provisional  callus.  The  synovial  effusion  has  disap- 
peared. On  exploring  the  wound  with  the  probe  devised  by  Nelaton  for 
the  purpose  of  ascertaining  whether  a  portion  of  the  bullet  did  not  re- 
main unextracted,  a  number  of  detached  fragments  of  bone  were  found 
lying  loose  at  the  place  of  fracture.  It  was  resolved  to  extract  them 
without  delay.  The  patient  being  etherized,  and  placed  upon  his  right 
side  in  bed,  an  incision  about  four  inches  long  was  made  in  the  back 
part  of  his  thigh,  down  to  the  femur,  at  the  place  of  fracture,  and  six 
detached  fragments  of  bone,  each  of  which  had  a  considerable  size,  were 
taken  out.  The  largest  piece  was  about  two  inches  in  length,  by  three- 
fourths  of  an  inch  in  breadth.  No  lead  was  found. 

He  reacted  promptly  after  the  operation.  The  thigh  was  emphysema- 
tous,  and  the  patient's  general  condition  feeble  and  precarious  for  the 
next  two  days.  Subsequently,  however,  he  improved  rapidly. 

Feb.  15. — Pulse  80,  and  general  condition  fine.  A  few  days  after- 
wards he  began  to  decline  again. 

February  24.  —  Enlarged  the  wound  of  operation,  and  extricated  two 
more  fragments  of  detached  bone.  After  this  he  appeared  to  be  better 
for  a  time,  but  the  improvement  was  not  permanent. 

April  18.  —  He  is  now  emaciated,  pale,  and  feeble;  pulse  frequent 
and  weak  ;  tongue  red  and  inclined  to  be  dry ;  appetite  capricious  ;  and 
he  is  subject  to  attacks  of  diarrhoea.  The  whole  limb  is  now  greatly 
swelled  all  the  way  up  to  the  hip  ;  a  slough  has  formed  on  the  instep  ; 
there  is  a  profuse  discharge  of  thin,  flaky  pus  from  the  wound  of  opera- 
tion in  back  part  of  thigh ;  the  knee-joint  is  distended  with  effusion,  and 
the  patella  floats  some  distance  above  the  condyles  of  the  femur ;  he  is 
steadily  failing,  and  there  is  now  no  hope  of  saving  his  life  without  am- 
putation. Accordingly  he  was  placed  under  the  full  influence  of  sul- 
phuric ether,  an  assistant  compressed  the  femoral  artery  against  the 
os  pubis,  and  the  operation  of  amputation  was  performed  by  the  author, 
in  the  upper  third  of  the  thigh,  by  the  double-flap  method.  The  femur 
was  sawn  across  about  one  and  one  half  inches  below  the  trochanter 
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minor.  The  soft  parts  of  the  thigh  were  so  much  diseased  as  not  to 
admit  the  performance  of  the  operation  at  any  point  below. 

But  little  blood  was  lost  by  the  operation.  There  was,  however,  a 
good  deal  of  shock,  but  he  reacted  promptly  afterwards.  He  was  put 
upon  the  use  of  nutrients,  alcoholic  stimulants  (spiritus  vini  Gallici)  p. 
r.  n.,  and  opiates.  He  had  had  a  good  deal  of  pain  in  the  thigh  for  a 
long  time  before  the  amputation. 

In  a  short  time  the  stump  became  sloughy ;  he  gradually  failed  in 
strength,  and  died  of  exhaustion  (t. «?.,  worn  out)  April  26,  six  months, 
less  eleven  days,  after  the  wound  was  inflicted. 

Examination  of  Amputated  Member.  —  Extensive  burrowing  of  pus 
among  the  muscles  of  thigh ;  numerous  small  pieces  and  scales  of  the 
bullet  were  found  sticking  in  the  muscles  about  seat  of  fracture  ;  the 
ends  of  the  broken  femur  are  not  in  apposition,  but  separated  from 
each  other  by  the  space  which  had  formerly  been  occupied  by  the  frag- 
ments of  bone  extracted  by  operation.  Pretty  firm  union  had,  however, 
taken  place  by  means  of  a  bridge  of  new  bone  which  arched  over  the 
chasm  in  front  On  splitting  the  femur  open  with  a  saw,  the  marrow 
generally  was  found  to  present  a  coppery-red  color,  along  with  copious 
deposits  of  new  reddish-colored  osseous  tissue  in  it  (endostosis)  for  a 
considerable  distance  above  the  fracture.  In  the  marrow  below  the  frac- 
ture there  was  a  large-sized  chocolate-colored  spot,  which  had  obviously 
been  produced  by  an  old  extravasation  of  blood.  The  substance  of  the 
marrow  was  decidedly  firmer  and  tougher  than  normal,  throughout  the 
specimen.  The  extravasation  of  blood  just  mentioned  was  not  in  the 
form  of  a  large  clot,  but  it  appeared  to  consist  of  an  infiltration  of  the 
medullary  tissue  with  blood  (ecchymosis  inflammatory).  This  extrava- 
sation of  blood  was  probably  apoplectic  in  character,  and  occasioned  by 
an  intense  hyperaemia.  There  was  a  considerable  deposit  of  new  os- 
seous tissue  lying  between  the  periosteum  and  the  bone.  The  perios- 
teum itself  was  thicker  and  redder  than  natural  in  that  locality  (in- 
flamed), and  from  it  these  laminae  of  new  osseous  tissue  had  been 
developed. 

The  bridge  of  new  bone,  by  which  the  two  fragments  of  the  broken 
Bone  from  femur  were  connected  together,  had  been  formed  by  the  con- 

connective  «  «n      i 

tteue.  nective  tissue.     This  fact  affords  a  useful  commentary  upon 

the  method  which  nature  not  unfrequently  employs  to  unite  fractures 
and  to  repair  other  damages  sustained  by  bone. 

Comments.  —  In  this  case  new  osseous  tissue  was  produced  by 
direct  transformation  of  the  inflamed  marrow,  by  excitation  of  the 
osteogenetic  layer  of  the  periosteum,  and  by  coincident  excitation 
of  the  connective  tissue.  Thus  we  have  presented  to  us  three  dis- 
tinct methods  by  which  pathological  osteogenesis  is  effected.  Thus, 
Repairs  of  again,  we  have  shown  to  us  the  three  principal  ways  in 
bone.  which  the  repair  of  a  fractured  bone  takes  place.  There 
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is  no  mysterious  organization  of  a  previously  exuded  juice,  no  de- 
velopment of  blastema  or  exudation  corpuscles,  no  transformation 
of  blood-clots  or  of  supposititious  lymph.  There  is  no  new  process 
brought  into  action ;  nothing  but  a  traumatic  excitation  of  the  or- 
dinary bone-producing  functions  of  the  marrow,  the  periosteum, 
the  bone  itself,  and  the  connective  tisue.  (Oilier.) 

Concerning  the  terminations  and  consequences  of  medullitis, 
Pirogoff  says,  "  According  to  the  investigations  of  Demme,  osteo- 
myelitis subsides  into  a  condition  characterized  by  an  exuberant 
growth  of  the  connective  substance,  chalky  deposits  in  the  same, 
narrowing  of  the  medullary  canal,  and  osteophytic  condensation  of 
the  bone  (sclerosis),  more  frequently  than  it  terminates  in  necrosis. 
But  I  have  never  seen  any  other  termination  of  osteo-myelitis 
than  the  unfortunate  one  in  pycemia"  The  author,  however, 
trusts  that,  in  the  preceding  pages,  he  has  pointed  out  The  author>g 
a  considerable  number  of  consequences  of  inflammation  conclusionl1' 
of  the  marrow  besides  pyaemia,  and  also  that  he  has  given  a  tol- 
erably comprehensive  view  of  this  important  branch  of  the  subject. 
We  also,  to  some  extent,  agree  with  Demme  ;  for  we  believe  that 
osteo-myelitis,  when  the  term  is  used  in  a  broad  sense,  ends  in  cure 
by  resolution,  or  in  the  development  of  endostoses,  with  induration 
of  the  surrounding  bone,  much  more  frequently  than  in  necrosis, 
or  in  osteo-porosis,  or  in  caries,  or  in  abscess  of  the  marrow  and 
pyaemia.  We  do  not  hear  much  said  about  the  cases  which  re- 
cover without  difficulty  ;  but  those  which  prove  tedious,  or  trouble- 
some, or  fatal,  produce  a  profound  impression.  We  also  believe 
that  traumatic  osteo-myelitis  in  general  ends  favorably,  either  by 
resolution,  or  by  the  production  of  endostosis,  with  condensation 
of  the  surrounding  bone,  unless  the  subject  has  an  unsound  con- 
stitution, or  is  held  for  treatment  in  the  poisoned  atmosphere  of 
infected,  unclean,  or  imperfectly  ventilated  hospitals  or  quarters, 
or  his  case  is  improperly  managed  in  some  other  respect.  We 
think  that  the  traumatic  form  of  this  disease,  when  it  occurs  in  per- 
sons of  sound  constitution,  and  placed  under  favorable  circum- 
stances, both  hygienic  and  otherwise,  for  treatment,  generally 
results,  without  difficulty,  in  recovery. 

Treatment  of  Osteo-myelitis.  —  The  management  of  this  disease 
must  be  considered  in  respect  to  that  which  is  best  adapted  for  the 
relief  of  the  acute  and  chronic  varieties  of  it  respectively. 

With  regard  to  both  the  acute  and  the  chronic  forms  of  inflam- 
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mation  of  the  medullary  tissue,  especially  when  produced  by  wounds 
Hygienic  or  surgical  operations,  the  fulfillment  of  certain  sanitary 
treatment,  conditions  is  demanded  in  order  to  secure  success  in 
their  treatment.  Foremost  among  these  conditions  is  an  adequate 
supply  of  pure  atmospheric  air  for  the  use  of  the  patient,  together 
with  cleanliness  and  quietude.  The  fulfillment  of  these  conditions 
constitutes  the  hygienic  treatment  of  osteo-myelitis. 

To  maintain  an  atmosphere  suitable  for  the  recover}'-  of  osteo- 
myelitic  patients,  it  is  necessary,  in  the  first  place,  to  scrupulously 
Exhalations  avoid  overcrowding.  The  air  should  never  be  allowed  to 
bodies.  l  become  vitiated  with  the  exhalations  from  human  bodies, 
as  it  assuredly  must  become,  if  the  sick  and  wounded  are  crowded 
together  in  the  rooms  of  private  dwellings,  or  in  the  wards  of  hos- 
pitals. Each  patient  should  therefore  be  allowed  an  air-space  suf- 
ficiently large  to  prevent  such  a  contamination  of  the  atmosphere. 
When  the  treatment  is  conducted  in  houses,  whether  hospital 
buildings  or  dwellings,  an  air-space  equal  to  at  least  twelve  hundred 
cubic  feet  should  be  allotted  to  each  patient.  Fully  as  much  atten- 
tion should  be  paid  to  this  subject  when  the  wounded  are  treated 
in  private  quarters,  as  when  they  are  treated  in  hospitals. 

In  the  second  place,  contamination  of  the  atmosphere  by  effluvia 
Effluvia  from  arising  from  soiled  linen,  dressings,  or  filth  in  any  other 
etc.6  '  form  should  be  sedulously  prevented.  To  this  end  the 
quarters  of  the  invalid,  including  the  floor,  wall,  and  ceiling,  the 
utensils,  the  bedding,  the  linen,  and  the  person  of  the  patient, 
should  be  kept  scrupulously  clean.  Soiled  dressings  should  always 
be  removed  from  the  room  without  any  delay  whatever.  Special 
mention  of  this  point  is  made  becauses  nurses  and  attendants  are 
always  disposed  to  overlook  it. 

In  the  third  place,  the  atmosphere  should  not  be  allowed  to  be- 
come impregnated  with  the  odors  and  other  exhalations  arising 
Disinfect-  from  suppurating  wounds.  This  brings  us  to  the  subject 
ante'  of  disinfectants ;  and  here  let  me  say  that  in  my  opinion 

there  is  no  disinfectant  at  all  comparable  to  the  constant  and  rapid 
renewal  of  the  air  itself,  to  the  constant  displacement  of  the  vitiated 
atmosphere  of  the  hospital  ward,  for  example,  by  the  introduction  of 
fresh  air  from  the  outside.  Dr.  Elisha  Harris  remarks  that  he  con- 
siders the  constant  and  frequent  renewal  of  the  atmosphere  in  hos- 
pitals, by  means  of  properly  constructed  ventilating  apparatus,  to 
be  a  matter  of  quite  as  much  importance  as  the  avoidance  of  over- 
crowding, and  the  author  fully  coincides  with  him  in  that  opinion. 
If,  however,  necessity  compels  the  employment  of  disinfectants,  the 
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chlorides  of  lime,  soda>  and  zinc,  carbolic  acid,  and  the  permangan- 
ate of  potassa,  will  be  found  convenient  for  use,  and  among  the  most 
efficacious  in  results. 

If  the  hospital  buildings,  or  the  dwelling-houses  used  for  hospital 
purposes,  chance  to  be  crowded  with  patients,  or  if  their  construc- 
tion is  such  that  they  cannot  be  properly  ventilated,  it  is  neces- 
sary to  provide  additional  quarters.  For  this  purpose  it  Hospital 
may  be  advisable  to  employ  hospital  tents,1  since  experi-  tent8' 
ence  has  shown  that  osteo-myelitic  patients  generally  do  remark- 
ably well  when  treated  in  them.  Care  should  be  taken  that  the 
tents  are  pitched  sufficiently  far  apart,  and  on  such  a  general  plan 
as  permits  the  wind  to  circulate  among  them  as  freely  as  possible, 
and  thus  diminishes  the  tendency  to  ill  effects  from  possible  surface 
crowding. 

Again,  the  quietude  of  the  patient  is  a  matter  essential  not  only 
to  his  comfort,  but  also  to  his  recovery.  Cases  of  osteo-myelitis, 
especially  if  the  disease  has  an  acute  form,  should  not  be  subjected 
to  transportation  from  one  place  to  another.  Such  transportation, 
other  things  being  equal,  always  does  harm,  and,  in  the  writer's 
opinion,  has  not  unfrequently  induced  a  fatal  termination  in  cases 
of  this  disease  which  otherwise  would  have  resulted  in  recovery. 

Internal  Medication.  —  Osteo-myelitis,  according  to  our  experi- 
ence, generally  requires  the  employment  of  a  tonic  and  supporting 
plan  of  treatment.  It  certainly  does  not,  as  a  general  gUpporting 
thing,  tolerate  the  depressing  modes  of  treatment.  The  treatment- 
patient  should  be  sustained  by  a  diet  consisting  of  such  articles  of 
food  as  are  nutritious  and  easy  of  digestion.  If  the  febrile  move- 
ment runs  high,  it  is  advisable  to  administer  saline  drinks,  such  as 
the  liquor  potass,  citrat.  or  the  liquor  ammonice  acetat.  suitably 
diluted.2  In  such  cases,  if  there  be  much  general  irritability,  ad- 
vantage may  sometimes  be  derived  from  the  administration  of 
aconite  (tinct.  rad.  aconiti  gtts.  ii.  q.  q.  h.)  In  order  to  procure 

1  I  do  not  think  that  the  surgeons  connected  with  civil  hospitals  always  appreciate  suffi- 
ciently the  advantages  which  may  accrue  to  their  patients,  under  certain  circumstances,  by 
removing  them  from  the  hospital  wards  and  placing  them  in  hospital  tents  properly  pitched 
on  suitable  ground;  and  perhaps  even  military  surgeons  are  not  always  sufficiently  im- 
pressed with  the  value  of  this  proceeding.     It  is  true  that  there  are  several  inconveniences 
and  discomforts  attending  the  treatment  of  patients  in  tents;  but  these  are  far  more  than 
counterbalanced  by  the  benefit  derived  from  the  change  by  those  surgical  cases,  especially, 
which  are  suffering  from  the  bad  effects  of  hospital  atmosphere,  or  the  foul  air  of  hospital 
wards.    It  happened  not  unfrequently  during  the  late  war,  that  patients  suffering  from 
wounds  and  surgical  operations,  who  were  doing  badly  in  hospital  buildings,  began  to  im- 
prove as  soon  as  they  were  placed  in  hospital  tents,  and  continued  to  do  well  afterwards. 

2  Vide  Case  XXXIII. 
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relief  from  the  pain,  which  not  unfrequently  is  severe,  either 
morphia,  or  opium,  or  some  other  preparation  of  that  drug,  should 
be  administered  in  doses  sufficient  to  accomplish  this  result.  A 
very  large  proportion  of  the  cases  of  osteo-myelitis  which  have 
come  under  our  observation,  have  exhibited  so  much  general  debility 
as  to  require  the  administration  of  tonics  from  the  commencement. 
Among  the  vegetable  tonics  we  have  found  the  sulphate  of  quinia 
to  be  the  most  valuable,  and  among  the  mineral  tonics  the  prep- 
arations of  iron,  especially  the  tincture  of  the  sesquichloride  and 
the  tartrate  of  iron  and  potassa.  Not  unfrequently  the  constitu- 
tional depression  has  been  so  great  as  to  require  the  administra- 
tion of  alcoholic  stimulants,  such  as  porter,  wine,  whiskey,  and 
brandy,  and  sometimes  even  in  large  quantity. 
Mercury  With  regard  to  the  exhibition  of  mercurials,  I  can  only 

considered.  gav  fa^  j  j^ye  never  met  with  a  case  of  osteo-myelitis 
which  seemed  to  require  the  protracted  employment  of  this  class 
of  remedies.  Furthermore,  I  have  never  seen  a  case  of  this  dis- 
ease, to  which,  in  my  opinion,  the  administration  of  calomel  or  any 
other  preparation  of  mercury  to  the  extent  of  ptyalism,  would  not 
have  done  positive  harm.  Mr.  Stanley,  however,  recommends  the 
employment  of  mercury  internally  with  a  view  to  produce  its  full 
influence  on  the  system  in  treating  acute  inflammation  of  the  med- 
ullary tissue.  He  considers  calomel  and  opium  as  well  suited  for 
this  purpose.  But  he  admits  that  the  acute  affections  of  bone, 
which  require  active  mercurial  treatment,  are  comparatively  rare.1 

The  iodide  of  potassium,  however,  constitutes  a  remedy  of  great 
iodide  of  value  in  the  treatment  of  osteo-myelitis,  especially  the 
potassium.  sub-acute  and  chronic  forms  of  the  disease.  It  should  be 
administered  in  solution,  and  in  doses  of  from  three  to  five  grains, 
four  or  six  times  a  day.  It  can  be  conveniently  exhibited,  in  many 
instances,  dissolved  in  the  fluid  extract  or  the  tincture  of  bark. 
Mr.  Stanley  has  placed  a  very  high  estimate  upon  the  utility  of  the 
iodide  of  potassium  for  the  relief  of  inflammation  of  both  the  perios- 
teum and  the  medullary  tissue.  The  writer's  experience  coincides 
in  the  main  with  that  of  Mr.  Stanley  in  the  use  of  this  remedy. 

In  treating  the  rheumatic,  the  gouty,  the  scrofulous,  and  the 
syphilitic  forms  of  inflammation  of  the  marrow,  it  should  be  re- 
membered that  each  of  them  is  connected  with  a  peculiar  diathe- 
sis, or  dyscrasia,  which  requires  the  administration  of  remedies 
especially  adapted  to  its  alleviation  or  removal.  Thus,  to  patients 
suffering  from  rheumatic  osteo-myelitis  in  an  acute  form,  we  may 

1  Vide  Diseases  of  the  Bones,  p.  45.    Am.  ed. 
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often  give,  with  benefit,  alkaline  remedies,  such  as  sal  Rochelle, 
liquor  potassae,  the  carb.,  bicarb.,  and  citrate  of  potass.,  etc.,  and  if 
the  vascular  excitement  be  great,  if  the  pulse  be  very  strong  and 
frequent,  as  it  is  apt  to  be  in  such  cases,  the  veratrum  viride  may 
be  advantageously  employed  to  reduce  it.  If  the  disease  be  com- 
plicated with  the  gouty  diathesis,  the  administration  of  colchicum 
will  prove  beneficial,  since  this  remedy  appears  to  be  about  as  much 
a  specific  for  the  relief  of  a  paroxysm  of  gout  as  quinine  is  for  a 
paroxysm  of  intermittent  fever.  The  successful  treatment  of  scrof- 
ulous osteo-myelitis  requires  the  employment  of  a  nutritious  diet, 
the  administration  of  iodine  or  its  compounds,  such  as  the  iodide  of 
potassium  and  the  iodide  of  iron,  the  use  of  cod-liver  oil,  and  per- 
haps also  some  of  the  vegetable  tonics,  such  as  prunus  virginianus, 
quassia,  gentian,  or  bark,  together  with  change  of  air  and  scene.  To 
relieve  the  syphilitic  form  of  osteo-myelitis,  it  is  necessary  to  per- 
severe in  the  use  of  the  iodide  of  potassium  above  all  other  reme- 
dies. In  some  cases  the  disease  will  not  yield  until  it  is  given  in 
very  large  doses.  To  such  patients  it  may  be  found  advisable  to 
administer  this  medicine  in  what  are  called  increasing  doses.  I 
have  treated,  on  this  plan,  one  case  in  which  relief  from  distress- 
ing syphilitic  pain  in  the  tibia  was  not  obtained  until  ninety  grains 
of  potass,  iodid.  were  administered  per  day,  and  the  relief  was  not 
complete  until  one  hundred  and  twenty  grains  were  taken  daily. 

Again,  the  presence  of  a  scorbutic  taint,  in  a  patient  suffering 
from  osteo-myelitis,  should  not  be  overlooked,  for  the  cure  of  the 
latter  can  be  facilitated  by  the  removal  of  the  former.  To  this  end 
the  antiscorbutic  treatment  must  be  employed.  A  nourishing  diet, 
consisting  mainly  of  fresh  meat  and  fresh  vegetables,  must  be 
allowed;  and  lime-juice,  or  the  juice  of  lemons,  together  with  the 
salts  of  potassa,  especially  the  citrate,  tartrate,  or  chlorate,  should 
be  administered  internally.  In  some  cases  it  will  be  found  benefi- 
cial to  the  patient  to  prescribe  the  tartrate  of  iron  and  potassa. 

Topical  Medication.  —  The  part  affected  with  the  disease  should 
be  placed  in  such  a  position  as  does  not  favor  the  afflux  of  blood 
to,  or  its  stagnation  in,  the  diseased  tissue.     At  the  same  Locaime<i_ 
time,  if  suppuration  be  present,  the  posture  should  be  lcatlon- 
such  as  favors  the  outflow  of  the  pus.     An  osteo-myelitic  member 
should  therefore  be  placed  in  an  elevated  position,  with  the  orifice 
for  purulent  discharge  dependent.     The  diseased  member  should 
also  be  disturbed  as  little  as  possible  by  moving  it  or  changing  its 
position,  or,  in  other  words,  it  should  be  kept  as  quiet  as  possible. 
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The  local  abstraction  of  blood,  by  leeches  or  cups,  may  also  be 
found  useful,  especially  in  cases  where  the  disease  has  a  sthenic 
type,  and  is  in  an  early  stage  of  its  development.  But  such  cases 
were  not  often  met  with  among  the  wounded  who  came  under  my 
observation  during  the  late  war.  This  means  of  subduing  inflam- 
mation should,  however,  not  be  overlooked  by  the  surgeon  while 
considering  the  line  of  treatment  to  be  followed  during  the  early 
stages  of  osteo-myelitis. 

The  abstraction  of  heat  from  an  inflamed  part  by  the  application 
of  a  cold  body  to  it  is  generally  recognized  as  a  valuable  means  of 
coidappHca-  modifying  the  inflammatory  process.  Among  the  most 
potential  of  all  the  modes  in  which  the  topical  application 
of  cold  can  be  effected,  is  that  of  the  ice-dressing.  It  has  often 
been  employed  by  the  writer  personally,  or  under  his  immediate 
direction,  and  generally  with  decided  benefit.  The  ice  should  be 
broken  into  small  pieces,  and  placed  in  a  bladder  or  a  bag  made  of 
india-rubber,  in  order  to  prevent  any  discomfort  or  damage  to  the 
patient  which  might  arise  from  the  wetting  of  the  bed  through  the 
melting  of  the  ice.  Sometimes  the  ice-dressing  is  objectionable  on 
account  of  its  weight.  In  such  cases  the  irrigation  of  the  affected 
parts  with  ice-water  may  be  advantageously  employed.  Sometimes 
a  degree  of  cold  as  intense  as  that  of  ice  or  ice-water  proves  un- 
comfortable to  the  patient.  In  such  cases  the  application  of  the 
ordinary  cold-water  dressing  may  prove  beneficial.  Occasionally 
the  application  of  cold  in  any  form  causes  a  sensation  of  general 
chilliness,  or  is  disagreeable  to  the  patient  in  some  other  way.  In 
such  cases  the  employment  of  warm  applications  to  the  aifected  part 
warm  appii-  WU<1  be  found  to  produce  a  soothing  and  beneficial  effect, 
cations.  rphe  mojst  warmth  may  be  applied  through  the  agency  of 
the  warm  water  dressing,  or  by  means  of  poultices ;  but  the  former 
is  incomparably  more  cleanly  and  seemly  than  the  latter,  and  on  that 
account  is  generally  to  be  preferred.  With  regard  to  the  applica- 
tion of  cold  or  warmth  to  the  seat  of  the  disease,  in  the  treatment  of 
acute  osteo-myelitis,  the  sensations  of  the  patient  afford  an  unerring 
guide.  If  the  cold  applications  are  grateful  to  the  patient,  and 
lessen  his  sufferings,  their  use  should  be  persisted  in ;  but  if,  instead 
of  affording  relief,  they  produce  positive  discomfort,  warm  applica- 
tions should  be  employed  in  their  stead. 

Again,  in  the  advanced  stages  of  acute  osteo-myelitis,  or  in  cases 
where  that  variety  of  the  disease  has  subsided  into  a  sub-acute  or 
chronic  form,  the  external  application  of  the  tincture  of  iodine  over 
the  seat  of  the  disease  often  proves  beneficial.  It  seems  to  do 
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good,  firstly,  by  the  effect  of  the  iodine,  which  is  absorbed,  upon 
the  diseased  tissues  themselves,  and,  secondly,  by  the  counter-irrita- 
tion which  may  be  established  by  its  action  on  the  skin.  The  part 
should  be  extensively  painted  every  day  with  this  remedy  until 
the  skin  becomes  sore,  when  its  application  every  second  or  third 
day  will  generally  suffice.  It  may  also  be  advisable  to  produce 
vesication,  in  some  cases,  with  emplast.  caniharidis,  for  the  purpose 
of  obtaining  more  decided  counter-irritation. 

Operative  Medication.  —  Incisions  into  the  inflamed  soft  parts 
down  to  the  bone  may  often  be  advantageously  made  in  treating  this 
disease.  They  always  afford  more  or  less  local  depletion.  They 
are  always  required  when  accumulations  of  purulent  matter  (ab- 
cesses)  in  the  soft  parts  are  formed ;  and,  for  the  relief  of  such  a 
condition,  should  be  made  at  an  early  period,  —  indeed,  Free  inci. 
the  earlier  the  better,  as  a  general  thing,  after  the  pres-  Slons> 
ence  of  pus  has  been  detected.  Osteo-myelitis,  when  it  occurs 
spontaneously,  is  very  apt  to  be  accompanied  by  diffuse  inflamma- 
tion of  the  soft  parts,  which,  to  a  greater  or  less  extent,  masks  the 
real  nature  of  the  disease.  In  all  such  cases,  free  incisions,  made 
down  to  the  bone,  are  very  advantageous.  They  relieve  the  pain- 
ful tension  of  the  soft  parts  at  once,  and,  at  the  same  time,  evacuate 
any  purulent  matter  that  may  have  been  formed  between  the  peri- 
osteum and  the  bone,  if  that  membrane  should  chance  to  be  de- 
tached. Even  in  cases  where  the  diagnosis  is  doubtful,  and  the 
soft  parts  are  in  a  state  of  diffuse  inflammation,  it  is  considered  to 
be  good  practice  to  cut  down  to  the  bone,  in  order  to  ascertain, 
firstly,  whether  the  periosteum  is  separated  from  the  bone,  and,  if 
it  is,  the  extent  of  said  separation ;  secondly,  the  condition  of  the 
bone  itself ;  and,  thirdly,  whether  the  deep-seated  pain  can  be  re- 
lieved in  this  way ;  for  a  knowledge  of  these  points  affords  material 
assistance  in  framing  a  diagnosis.1 

The  clinical  histories  of  the  next  two  cases,  both  of  which  oc- 
curred in  the  author's  practice,  furnish  illustrations  of  the  great 
value  of  free  incisions  in  the  treatment  of  osteo-myelitis.  In  both 
of  them  the  disease  followed  gunshot  fracture  of  the  femur ;  and  it 
is  believed  that  the  patients  ultimately  recovered. 

CASE  XLV.      Gunshot  Fracture  of  Left  Femur  and  also  of  Cranium  ; 

Necrosis  and  Exfoliation  of  a  Fragment  of  External  Table  of  Skull; 

Chronic  Osteo-myelitis  of  Femur  ;  Several  Fragments  of  Necrosed  Hone, 

besides  some  Detached  Splinters,  extracted  from   Thigh ;  Recovery   with 

1  Vide  the  discussion  concerning  the  diagnosis  of  osteo-myelitis. 
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Three  Inches'  Shortening  ;  Value  of  Free  Incisions  exhibited  in  the  Treat- 
ment.—  Sergeant  John  Peters,  Co.  I,  115th  Pennsylvania  Vols.,  aged  25 
years,  was  admitted  to  the  Stanton  U.  S.  Army  General  Hospital,  on 
the  15th  of  June,  1863,  for  gunshot  injuries.  He  stated  that  he  was 
wounded  on  the  3d  day  of  May  in  the  battle  of  Chancellorsville  by  a 
minie  ball,  which  passed  through  his  left  thigh  in  a  backward  and  out- 
ward direction,  and  caused  a  compound  comminuted  fracture  of  the 
femur  in  its  middle  third.  When  admitted  to  the  hospital,  six  weeks 
after  the  reception  of  the  injuries,  the  limb  was  on  a  double  inclined 
plane,  the  ends  of  the  bone  overlapped  each  other  some  two  or  three 
inches,  the  thigh  was  swollen  and  inflamed,  and  the  wound  suppurating 
profusely.  There  was  also  a  large  excoriation  in  the  popliteal  region, 
caused  by  the  pressure  of  the  splint. 

He  had  besides  a  compound  comminuted  fracture  of  the  skull,  located 
in  the  superior  part  of  the  frontal  bone  near  the  coronal  suture,  and  on 
the  right  side  of  the  median  line.  The  scalp-wound  was  about  two 
inches  in  length  and  one  in  breadth.  The  depressed  portion  of  the  bone 
was  about  the  size  of  a  half-dime.  All  the  bone  lying  at  the  bottom  of 
the  scalp-wound  was  denuded  of  the  pericranium.  The  scalp-wound  now 
is  rather  dry,  and  secretes  but  little  pus.  He  states  that  his  left  side  was 
paralyzed  for  about  two  weeks  after  the  reception  of  the  wound.  He 
can  move  his  left  arm  freely  now,  but  (no  opinion  can  be  formed  with 
regard  to  the  paralysis  of  his  lower  extremity,  because  the  left  thigh  is 
fractured.  He  complains  of  having  some  frontal  headache,  and  pain 
shooting  in  the  direction  of  his  right  eye.  He  has  no  other  head  symp- 
toms. His  general  condition  is  not  promising.  His  tongue  is  red  and 
dry,  his  pulse  frequent  and  feeble,  his  spirits  are  somewhat  depressed, 
and  he  has  but  little  appetite.  Treatment:  the  limb  was  placed  in 
Hodgen's  splint,  the  water  dressing  applied  to  the  wounds  of  both  the 
thigh  and  the  head,  and  porter  with  a  generous  diet  allowed. 

June  17.  —  He  had  a  chill,  followed  by  fever  and  sweating.  Pre- 
scribed quiniae  sulph.  grs.  x.  in  solution. 

June  20.  —  His  general  appearance  has  improved.  The  head-wound 
looks  well.  The  denuded  bone  is  bathed  in  healthy  pus.  The  thigh- 
wounds  also  are  doing  well. 

June  25.  —  The  wound  of  the  head  has  ceased  to  suppurate,  and  the 
bone  lying  at  its  base  is  dry  and  white.  He  also  has  slight  headache 
and  some  fever.  Prescribed  quiniae  sulph.  grs.  v.,  acid,  sulphuric, 
aromat.  gtts.  x.,  to  be  taken  three  times  a  day. 

June  27.  —  The  wound  of  the  head  is  again  suppurating,  and  he  has 
no  fever.  Removed  from  the  thigh  a  detached  fracture-splinter  about 
one  inch  in  length. 

July  1.  —  The  discharge  of  pus  from  the  wounds  in  the  thigh  is  pro- 
fuse. He  looks  pale  and  anaemic.  Prescribed  tinct.  ferri  muriat  gtts. 
xx.,  to  be  taken  three  times  a  day. 
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July  12. —  He  complains  of  having  pain  in  the  foot,  which  prevents 
sleep.  Directed  morphiae  sulph.  gr.  £  to  be  administered  at  night. 

July  18. —  He  has  diarrhea.  Prescribed  pil.  opii  (gr.  i.)  et  cam- 
phorae  (grs.  ii.),  to  be  taken  every  three  hours. 

July  25.  —  He  has  loose  stools  occasionally,  which  are  controlled  by 
the  use  of  opium. 

July  28.  —  Removed  another  detached  fracture-splinter  from  the 
thigh. 

August  10.  —  His  general  condition  is  much  improved.  The  head- 
wound  looks  well.  The  fracture  of  the  femur  has  united  ;  but  necrosed 
bone  is  discernible  on  exploration  of  the  thigh-wound. 

August  30,  31,  and  September  2.  —  He  had  rigors  and  fever  in  the 
afternoon.  He  took  quiniae  sulph.  grs.  x.  three  times  a  day. 

September  5.  —  He  complains  of  pain  in  his  right  side,  is  restless,  has 
cough,  and  there  is  coarse  crepitation  in  his  right  lung.  The  pus  dis- 
charged from  the  thigh-wounds  is  profuse  and  fetid.  He  is  very  feeble. 
Ordered  a  jacket  poultice  to  be  applied  to  his  chest,  an  expectorant 
mixture  containing  carbonate  of  ammonia,  together  with  milk  punch,  to 
be  taken  internally,  and  the  thigh  to  be  dressed  with  liquor  sodae 
chlorinat.  dilut  as  a  disinfectant. 

September  8.  —  His  condition  is  much  improved.  The  pain,  cough, 
and  crepitation  in  the  chest  have  ceased.  An  exfoliation  consisting  of 
the  outer  laminae  of  the  external  table  of  the  skull,  three  fourths  of  an 
inch  in  length  by  four  tenths  of  an  inch  in  breadth,  was  removed  from 
the  head-wound  to-day.  Prescribed  acid,  phosphoric,  dilut.  gtts.  xx.,  to 
be  taken  every  six  hours. 

September  11.  —  There  is  swelling,  redness,  and  pain  in  his  thigh. 
Ordered  the  lead  and  opium  wash  to  be  applied  to  it. 

September  12.  —  The  pain,  redness,  swelling,  and  tension  of  his  thigh 
have  increased.  Free  incisions  were  made  (long  and  deep),  a  quantity  of 
pus  evacuated,  and  relief  afforded. 

September  14.  —  His  general  condition  is  much  improved.  The 
swelling  and  inflammation  of  the  thigh  is  much  diminished. 

September  20.  —  Wound  of  head  is  healed  ;  abscess  of  thigh  filling  up 
with  healthy  granulations. 

October  1.  —  A  small  abscess  has  formed  in  the  external  side  of  the 
thigh  ;  incised  it. 

November  1.  —  There  are  now  three  sinuses  leading  down  through 
the  soft  parts  to  the  femur  at  the  place  of  fracture.  Dead  bone  can 
be  felt  at  the  bottom,  but  it  is  not  loose.  His  general  condition  is  ex- 
cellent. 

December  15.  —  A  small  abscess  has  formed  in  the  outer  side  of  the 
thigh  ;  opened  it. 

December  20.  —  He  complains  of  debility  and  want  of  appetite  ;  is  pale 
and  anaemic,  and  the  thigh  continues  to  discharge  freely.  Prescribed 
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extract  nucis  vomicae  gr.  £,  ferri  et  quiniae  citrat.  grs.  iii.,  to  be  taken 
three  times  a  day. 

January  18,  1864.  —  Extracted  a  large  fragment  of  necrosed  bone 
from  the  thigh  through  the  anterior  wound. 

February  13.  —  He  has  diarrhoea.  The  evacuations  are  profuse  and 
fetid.  Prescribed  ol.  ricini  f.  si.  tinct.  opii.  gtts.  xxx.  dose. 

February  14.  —  The  diarrhoea  continues.  Ordered  pil.  opii  (gr.  i.)  et 
camphorae  (gr.  i.)  to  be  taken  after  each  stool. 

February  16.  —  The  diarrhoea  is  checked.  Prescribed  tinct  ferri 
muriat.  gtts.  xx.  to  be  taken  three  times  a  day,  as  he  is  weak  and 
anaemic. 

February  22.  —  Removed  a  loose  fragment  of  necrosed  bone  from  the 
thigh. 

March  28.  —  Again  removed  a  loose  fragment  of  necrosed  bone,  and 
through  the  posterior  wound.  The  anterior  wound  is  granulating  finely. 
Considerable  necrosed  bone  can  still  be  felt  through  the  posterior  wound, 
but  it  is  not  loose.  '•*']• 

April  14.  —  The  patient  was  transferred  to  Philadelphia,  Pa.,  being 
in  good  flesh  and  spirits,  and  abundantly  able  to  stand  the  journey. 
The  injured  limb  is  recovering  from  the  atrophy  occasioned  by  long 
disuse,  that  is,  it  is  increasing  in  size,  and  the  patient  is  rapidly  regain- 
ing the  use  of  it 

The  limb  was  shortened  just  three  inches. 

Besides  attesting  the  value  of  free  incisions,  this  case  also  illus- 
trates in  a  general  way  the  subject  of  the  treatment  of  osteo-mye- 
litis  and  several  of  its  consequences  or  complications. 
NO  improve-  ^  *s  worthy  of  remark  that  this  patient  did  not  begin 
iScfoioiTs*11  to  improve  decidedly  till  free  incisions  in  the  diseased 
were  made,  thigh  were  employed. 

CASE  XL VI.  Gunshot  Fracture  of  Left  Femur,  high  up  in  Upper 
Third,  followed  by  Chronic  Osteo-myelitis  of  a  very  Dangerous  Character, 
but,  after  a  Long  Time,  terminating  probably  in  Recovery.  —  Private  Lud- 
wig  Wolfsen,  Co.  C,  40th  New  York  Vols.,  23  years  old,  and  of  very  vigor- 
ous constitution,  was  wounded  in  the  battle  of  Chancellorsville,  May  2, 
1863,  by  a  minie  ball,  which  passed  through  the  left  thigh  in  its  upper 
third  obliquely,  from  within  outwards  and  somewhat  from  before  back- 
wards, producing  a  compound  comminuted  fracture  of  the  femur  high 
up  in  its  upper  third.  He  was  admitted  to  the  Stanton  U.  S.  Army 
General  Hospital  June  15,  having  previously  been  treated  in  the  Field 
Hospital  at  Potomac  Creek.  His  general  condition  was  still  fair,  al- 
though there  was  a  copious  discharge  of  pus  from  the  posterior  orifice 
of  the  wound.  When  he  was  brought  to  the  Stanton  Hospital  he  had 
a  long  straight  splint  on  his  broken  thigh,  or,  in  other  words,  the  limb 
was  dressed  with  a  long  straight  splint  This  splint  was  now  removed, 
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and  the  limb  placed  in  Hodgen's  apparatus,  a  moderate  amount  of  ex- 
tension employed,  the  water  dressing  applied  to  the  wounds,  and  he  was 
directed  to  have  a  nourishing  diet,  with  alcoholic  stimulants,  and  an 
opiate  administered  at  night  to  insure  sleep. 

July.  —  During  this  month  no  symptoms  of  a  remarkable  character 
showed  themselves.  His  appetite,  etc.,  continued  good. 

August  1.  —  He  has  slight  diarrhoea,  —  from  two  to  four  passages  a 
day  ;  prescribed  pil.  opii  gr.  i.  after  each  stool. 

Septembei  1 Removed  the  splint  of  Hodgen,  and  found  the  callus 

very  abundant,  hard,  and  firm.  Measurement  showed  the  amount  of 
the  shortening  to  be  three  and  one  fourth  inches. 

September  12. —  The  discharge  from  the  posterior  wound  (orifice)  is 
thin  and  fetid.  On  examination  with  a  probe,  necrosed  bone  can  be 
detected  ;  prescribed  tine,  ferri  muriat.  gtts.  x.,  to  be  taken  three  times 
a  day,  with  nutrients,  stimulants,  etc. 

September  25.  —  He  has  occasional  chills ;  also  a  bed-sore  over 
sacrum ;  directed  him  to  be  placed  on  a  water-bed,  the  wounds  to  be 
dressed  with  simple  cerate  spread  on  lint,  and  quiniae  sulph.  grs.  x.,  to 
be  administered  three  times  a  day. 

September  27.  —  The  chills  are  stopped. 

October  10.  —  The  anterior  orifice  of  the  wound  opened  this  morning, 
and  discharged  a  thin  sanguineous  pus. 

October  18.  —  He  has  diarrhoea,  —  three  or  four  motions  daily ;  treated 
it  with  opiates,  but  it  continued  till  October  26. 

November  1.  —  There  is  diffuse  inflammation  involving  over  half  of 
the  thigh.  He  has  profuse  nocturnal  sweats,  with  much  constitutional 
disturbance.  Prescribed  the  lead  and  opium  wash  for  the  thigh,  and 
quiniae  grs.  v.,  acid,  sulphuric,  aromat.  gtts.  x.,  to  be  taken  three  times  a 
day ;  stimulants,  nutrients,  etc.,  to  be  continued. 

November  5.  —  Made  several  openings  in  the  anterior  part  of  the  thigh, 
by  incision,  for  the  exit  of  pus.  Afterwards  his  general  condition  im- 
proved, and  the  nocturnal  sweats,  along  with  the  local  inflammation 
subsided. 

December  1.  —  He  had  a  seyere  chill  this  morning.  The  limb  around 
the  seat  of  fracture  presents  a  swollen,  doughy  appearance.  The  dis- 
charge from  the  wound  is  thin,  dark-colored,  and  profuse.  Made  an  in- 
cision on  the  outer  side  of  the  thigh,  four  inches  in  length,  down  to  the  bone  ; 
and  prescribed  quiniae  sulph.  to  be  taken  in  full  doses. 

December  2.  —  He  had  a  slight  chill  about  noon.  There  is  a  free  dis- 
charge from  the  incision  made  yesterday.  Prescribed  the  following 
mixture  :  ty  tinct.  ferri  muriat.  f.  si.  quiniae  sulph.  Bi.,  aquae  fontan. 
f.  sviii.,  M.,  of  which  a  table-spoonful  is  to  be  taken  three  times  a  day. 

December  10.  —  Gradual  improvement ;  chills  stopped ;  appetite 
better. 

January  30,  1864.  —  There  is  but  little  change  in  his  condition;  he 
sits  up  occasionally. 
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February  20.  —  Patient  gaining  flesh  rapidly,  and  improving  in  every 
respect 

March  15.  —  He  now  walks  with  the  aid  of  crutches,  and  a  bandage 
suspending  the  limb  from  his  neck. 

April  10.  —  He  continues  to  improve  rapidly  in  every  way. 

May  10.  —  He  was  transferred  to  Philadelphia,  Pa.,  still  progressing 
satisfactorily. 

The  relief  afforded  by  free  incisions  in  this  case  was  very  decided 
Free  incis-  an(^  veiT  gratifying.  We  may  also  state  here  that  free 
funn^e88"  incisions  generally  prove  fully  as  valuable  in  treating  the 
£hron?f  acute  as  the  chronic  forms  of  this  disease.  We  have  been 
forms.  je(j  ^o  make  this  remark  because  both  of  the  foregoing 
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cases  were  examples  of  the  chronic  variety  of  inflammation  of  the 
marrow. 

Again,  the  operation  of  trephining  has  not  unfrequently  been 
Trephining  practiced  with  benefit  in  the  treatment  of  inflammation  of 
abbess  of  the  medullary  tissue.  In  the  form  of  this  disease  usually 
denominated  chronic  abscess  of  bone,1  the  evacuation  of  the 
purulent  matter  by  means  of  this  operation  is  the  only  way  to  get  a 
cure  short  of  amputation.  It  also  appears  that  the  trephine  has 
sometimes  been  usefully  employed  in  treating  inflammation  of  the 
medullary  tissue  of  a  more  active  form,  especially  when  it  involves 
the  cranial  bones.  Mr.  Abernethy  states  that  when  matter  is 
formed  in  the  diploe,  the  pericranium  will  certainly  separate  from 
the  bone,  and  the  external  table  of  the  skull  undoubtedly  perish. 
In  a  case  so  clearly  marked,  the  conduct  to  be  pursued  is  obvious, 
which  is  to  remove  a  portion  of  the  external  table  with  the  trephine, 
so  as  to  discharge  the  matter  collected  in  the  diploe,  without  which 
no  relief  can  be  obtained.  He  also  says  he  has  seen,  in  several  in- 
stances where  the  operation  was  performed  early,  that  the  external 
table  came  away  in  the  crown  of  the  trephine,  the  matter  was  dis- 
charged from  the  medullary  part  of  the  bone,  and  the  internal 
table  remained  sound  and  entire,  covering  the  dura  mater.  Gran- 
ulations soon  arose,  and  the  patients  got  well,  with  the  exfoliation 
only  of  a  portion  of  the  outer  table.  The  mischievous  consequences 
of  delaying  this  operation,  when  once  the  disease  is  known,  are 
evident ;  for  the  matter  collected  within  the  bone,  having  no  outlet, 
will  press  on  every  side,  first  gradually  destroying  the  diploe,  some- 

1  The  seat  of  chronic  abscess  of  bone  is  almost  always  the  articular  extremities  of  the 
long  bones  which  form  the  great  joints,  the  knee,  ankle,  and  elbow.  The  tibia  is  more 
frequently  affected  than  any  other  bone,  and  usually  at  its  upper  end.  The  lower  end  of  the 
femur  is  the  next  in  point  of  frequency. 
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times  extending  itself  over  a  large  portion  of  the  cranium,  and  at  last 
occasioning  the  skull  to  be  perforated  with  a  number  of  holes,  like 
a  piece  of  worm-eaten  wood.  These  holes  afford  a  way  of  escape 
to  the  matter,  which  not  only  oozes  out  beneath  the  pericranium, 
but  also  insinuates  itself  between  the  skull  and  the  dura  mater ; 
till  at  length  the  patient  sinks,  worn  out  by  the  irritation  and  fever 
which  this  painful  and  extensive  disease  creates  ;  unless,  as  some- 
times happens,  he  is  previously  destroyed  by  inflammation  attack- 
ing the  membranes  of  the  brain.  The  surgical  procedure  obvi- 
ously demanded  by  this  pathological  condition  .of  the  cranium,  is 
the  early  trephining  of  its  outer  table.1 

Duverney  states  that  in  two  cases  where  matter  was  imprisoned 
in  the  osseous  tissue,  it  was  necessary  to  perforate  it  with  a  tre- 
phine.2 

In  two  cases  of  suppurative  osteo-myelitis,  accompanied  by  spon- 
taneous perforation  of  the  walls  of  the  tibia,  Hey  enlarged  the 
hole  in  the  bone  with  a  trephine,  and  removed  all  the  diseased 
tissue  from  the  medullary  canal.  He  obtained  a  good  result  in 
both  cases.3  In  one  instance  Langston  Parker  found  it  necessary 
to  trephine  the  tibia  for  the  relief  of  syphilitic  osteo-myelitis.4 

Again,  the  amputation  of  the  diseased  member  has  several  times 
been  successfully  employed  in  the  treatment  of  osteo- 
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myelitis  involving  the  bones  of  the  extremities.  Or 
seven  cases  of  this  disease  related  by  Mr.  Stanley,  three  appear 
to  have  been  saved  by  that  operation.  The  arm  was  amputated 
in  one  instance  for  disease  of  the  elbow-joint,  and  the  thigh  in  the 
other  two  for  disease  of  the  leg.  Besides  these  three,  one  case  re- 
covered without  operation.  A  large  portion  of  the  tibia  exfoliated, 
and  the  knee-joint  became  permanently  anchylosed.  In  this  case 
the  pain,  which  was  very  great,  and  the  inflammatory  fever,  which 
ran  very  high,  and  was  accompanied  by  delirium,  were  all  relieved 
by  the  bursting  of  a  large  abscess  a  little  way  below  the  knee. 
Could  not  relief  from  these  distressing  symptoms  have  been  obtained 
at  an  earlier  date  by  making  a  free  incision  ?  In  the  remaining 
three  of  Mr.  Stanley's  cases,  no  operation  was  admissible,  and  they 
terminated  fatally.  In  all  of  Mr.  Stanley's  cases  the  disease  was 
not  traumatic  in  origin.  Gooch  also  has  reported  a  case  of  osteo- 
myelitis of  the  tibia  which  was  cured  by  amputation  of  the  thigh.5 

1  Vide  Abernethy's  Surg.  Obs.  vol.  ii.  pp.  68,  69.    Am.  ed.,  1811. 

2  Vide  Traite  Pratique  cTAnalomie  Medico-chirurgicale,  par  A.  Richet,  p.  61.  Paris,  1860. 
«  Vide  Case  XXI.  *  Vide  Case  XIX.  6  Vide  Case  XXII. 
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It  should  be  observed  that  in  these  four  successful  cases  the  opera- 
tion was  performed  at  a  point  where  the  medullary  tissue  was  en- 
tirely sound,  and  in  a  part  of  the  member  which  was  not  involved 
in  the  disease.  In  three  of  them  the  thigh  was  amputated  for 
osteo-myelitis  of  the  tibia. 

The  following  is  the  history  of  one  of  Mr.  Stanley's  successful 
cases. 

CASE  XL VII.  Suppurative  Inflammation  (acute)  of  the  Medullary 
Tissue  of  the  Tibia,  including  that  of  its  Shaft  and  Epiphyses  ;  Consecutive 
Py arthro sis  of  both  Knee  and  Ankle  ;  Necrosis  of  the  Whole  Bone  ;  Ampu- 
tation ;  Recovery  ;  the'Disease  followed  Sprain  of  the  Ankle  and  Exposure 
to  Wet.  — A  youth,  18  years  of  age,  was  brought  from  the  country  to 
St.  Bartholomew's  Hospital,  with  the  following  history  of  his  case : 
that  six  weeks  previously  he  sprained  his  ankle,  and  on  the  following 
day  had  lain  on  the  wet  ground,  with  a  powerful  sun  shining  on  him. 
On  the  next  day  the  whole  leg  became  red,  swollen,  and  painful.  A  few 
days  afterwards  a  large  quantity  of  matter  was  discharged  by  incision 
near  the  ankle,  and  other  openings  for  the  same  were  subsequently  made 
near  the  knee.  The  suppuration  extending  through  the  leg,  had  been 
accompanied  by  the  most  severe  constitutional  derangement.  A  probe 
being  passed  through  the  openings  in  the  soft  parts  to  the  tibia,  this  was 
found  to  be  denuded  of  periosteum  through  its  entire  length  and  cir- 
cumference. The  knee  and  ankle  joints  were  acutely  painful.  The  boy 
was  emaciated,  his  countenance  flushed,  his  pulse  very  frequent  and 
feeble,  his  nights  sleepless  from  pain.  I  felt  certain  that  the  primary 
disease  had  been  inflammation  of  the  medullary  membrane  of  the  tibia, 
from  the  severity  and  rapid  progress  of  the  symptoms,  and  especially 
from  the  extension  of  the  inflammation  through  the  articular  ends  of  the 
bone  to  the  joints  of  the  knee  and  ankle.  A  week  after  the  admission 
of  the  boy  into  the  hospital,  it  became  evident  that  amputation  of  the 
limb  afforded  the  only  chance  of  preserving  his  life.  In  consequence  of 
his  exhausted  state,  I  did  not  venture  to  remove  him  from  the  water- 
bed  upon  which  he  lay,  but  drew  him  to  the  edge  of  it,  and  there  re- 
moved the  limb.  His  recovery  was  complete. 

On  examining  the  limb,  I  found  purulent  fluid  in  the  knee  and  ankle 
joints,  with  the  almost  complete  destruction  of  their  articular  cartilages. 
The  shaft  of  the  tibia,  in  its  whole  extent,  was  denuded  of  periosteum  ; 
but  that  membrane  was  entire,  except  in  the  spots  where  incisions  had 
been  made  through  it  for  the  discharge  of  matter.  The  inner  surface  of 
the  periosteum  was  extremely  vascular,  so  soft  and  velvet-like  as  to  re- 
semble acutely  inflamed  conjunctiva.  Through  the  medullary  tube  and 
cancellous  tissue  of  the  bone,  there  were  deposits  of  thick,  purulent  fluid. 
The  walls  of  the  bone  were  nowhere  perforated  ;  hence  the  certainty 
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that  the  purulent  fluid  found  within  it  was  the  product  of  inflammation 
in  the  medullary  membrane.  The  epiphyses  at  both  ends  of  the  tibia 
were  loosened  by  suppuration  between  them  and  the  shaft.  A  com- 
mencing line  of  separation  at  each  end  of  the  bone,  near  the  epiphyses, 
indicated  that  the  shaft  had  perished.  This,  indeed,  was  to  be  expected, 
as  the  consequence  of  inflammation  in  the  medullary  membrane  and  in 
the  periosteum,  with  the  entire  separation  of  the  latter  from  the  bone.1 

But  experience  has  shown  that  when  this  operation  has  been 
performed  in  the  continuity  of  a  bone  invaded  through 

.  Amputation. 

its  whole  extent  by  osteo-myehtis,  the  results  are  very 
unsatisfactory.  Secondary  amputation  under  these  circumstances 
proved  very  fatal  in  the  hands  of  T.  Vallette  during  the  Crimean 
War,  of  Jules  Roux  at  Toulon  in  1859,  and  in  the  hands  of  our  own 
surgeons  during  the  late  war.  Indeed,  it  is  probable  that  Amputation 
this  circumstance  affords,  in  part  at  least,  an  explanation  not°andvised.y 
of  the  very  high  rate  of  mortality  which  generally  attends  second- 
ary amputation  for  gunshot  injuries.  The  inflammatory  process 
having  been  kindled  in  the  medullary  tissue  through  the  whole  ex- 
tent of  the  shaft  of  the  femur,  for  example,  and  a  state  of  hepatiza- 
tion  of  the  marrow  having  already  been  produced  when  amputation 
is  performed,  the  disease  advances  rapidly  to  the  stage  of  suppura- 
tion in  the  stump-bone  after  the  operation,  with  much  greater 
rapidity,  probably,  in  a  majority  of  instances,  than  it  would  have 
done  if  the  operation  had  not  been  performed.  That  is  precisely 
what  happened  in  the  history  of  the  following  case,,  wherein  ampu- 
tation was  performed  in  the  continuity  of  a  humerus,  the  medul- 
lary tissue  of  which  was  hepatized  or  involved  in  the  first  stage  of 
the  inflammatory  process  at  the  time  of  the  operation.  Afterwards 
the  disease  rapidly  advanced  to  the  stage  of  suppuration  in  the 
stump-bone,  and  the  patient  died  on  the  twelfth  day,  of  pyseinia. 

CASE  XL VIII.  Fracture  of  Humerus  from  Railroad  Casually; 
Hepatized  Marrow  ;  Non-union  of  Fracture  ;  Amputation  of  Arm  ;  Puru- 
lent Osteo-myelitis  of  Stump-bone  ;  Death  with  Symptoms  of  Pyaemia  on 
the  Twelfth  Day  after  the  Operation.  —  A  young  man,  aged  19,  and  of 
healthy  appearance,  sustained  a  fracture  of  the  left  humerus  from  rail- 
road machinery,  together  with  a  good  deal  of  injury  of  the  hand  and 
fore-arm,  especially  of  the  soft  parts  pertaining  to  them,  and  was  brought 
to  one  of  the  metropolitan  hospitals  in  New  York.  His  case  did  not 
progress  favorably.  There  was  no  attempt  at  union  of  the  fracture ; 
the  whole  limb  continued  to  be  greatly  swelled,  and  had  pus  burrowing 
extensively  among  its  muscles,  his  general  health  declined,  and  it  be- 
1  Vide  Stanley  on  Diseases  of  the  Bones,  pp.  52,  53.  Am.  ed.,  1849. 
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came  necessary  to  remove  the  diseased  member  as  a  remedial  measure 
of  last  resort.  Accordingly  the  arm  was  amputated  November  20, 1865, 
about  six  weeks  subsequent  to  the  receipt  of  the  injury.  Sulphuric 
ether  was  employed  as  an  anaesthetic.  The  amputation  was  performed 
a  short  distance  only  below  the  surgical  neck  of  the  humerus.  Exam- 
ination of  the  amputated  member  showed  that  so  far  as  the  fracture  was 
concerned,  there  was  no  attempt  whatever  at  union,  that  the  lower  end 
of  the  proximal  fragment  was  nicely  rounded  off,  that  the  periosteum  in 
this  locality  was  redder  and  denser  than  natural,  that  there  was  a  small 
deposit  of  new  bone,  in  the  form  of  periostosis,  in  the  same  locality  ;  and 
on  splitting  the  piece  with  a  saw,  the  medullary  tissue  was  found  to  be 
inflamed  and  hepatized,  and  there  was  an  abundant  deposit  of  new 
osseous  tissue  in  the  cavity  of  the  medullary  tube,  endostosis,  especially 
at  and  near  the  fractured  end.1  The  old  osseous  tissue  itself  had  ac- 
quired a  rosy  hue  in  the  same  locality,  from  inflammation  (ostitis). 

A  microscopical  examination  of  the  specimen  was  made  by  Prof. 
J.  W.  S.  Gouley,  assisted  by  the  author,  and  with  the  following  result.  A 
portion  of  hepatized  marrow  taken  at  random,  and  examined  under  No. 
5,  objective,  and  No.  1,  eye-piece  of  Nachet,  exhibited  the  following  ap- 
pearance :  a  number  of  fat  vesicles,  twenty-five  at  most,  was  counted  in 
the  field  ;  they  varied  in  size  from  the  1000th  to  the  200th  of  an  inch  in 
diameter ;  all  the  interspaces  were  filled  up  with  granular  nucleated  cells 
and  blood  corpuscles  ;  the  latter  were  few  in  number.  The  nucleated 
cells  ranged  in  size  from  three  to  five  times  that  of  a  blood  corpuscle. 
They  were  mainly  spherical  in  shape,  but  some  were  irregular  from  mutual 
apposition.  The  nuclei  were  mostly  round,  but  some  were  oval,  and  they 
had  generally  twice  the  size  of  a  blood  corpuscle.  They  contained  from 
one  to  two  nucleoli,  and  were  best  seen  on  the  addition  of  a  drop  of  dilute 
acetic  acid.  No  fusiform  cells  were  found.  Here  and  there  a  capillary 
vessel  was  seen,  but  unaccompanied  by  any  fibrous  tissue.  The  granular 
nucleated  cells  were  at  first  taken  for  pus  corpuscles ;  but  on  the  ad- 
dition of  dilute  acetic  acid,  it  was  found  that  they  did  not  react  as  pus. 

Next,  a  piece  was  taken  from  the  centre  of  the  medullary  canal,  where 
it  appeared  to  be  undergoing  ossification,  or,  indeed,  was  already  ossified. 
This  new  osseous  tissue  had  a  yellowish-white  color.  On  examining  it 
with  the  same  power,  all  the  cellular  elements  above  mentioned  were 
found,  together  with  numerous  lacunae,  showing  that  the  process  of 
ossification  was  going  on.  The  lacunae  were  arranged  with  their  long 
axes  parallel  to  each  other,  and  in  a  portion  of  the  specimen  the  his- 
tological  elements  presented  a  somewhat  laminated  appearance. 

No  parent  marrow  cells  were  discovered.  The  red  color  of  the  mar- 
row appeared  to  be  due,  for  the  most  part,  to  increased  vascularity. 

Why  was  the  hepatized  medullary  tissue  denser  and  more  consistent 
than  the  healthy  marrow  in  this  case  ?  It  should  be  remembered  that 

i  Vide  Plate  VIII. 
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no  fibrous  tissue  nor  fibre  cells  were  found.  To  wbat,  then,  could  the 
induration  of  the  marrow  be  ascribed  besides  sclerosis  of  the  intercellular 
substance  ? 

The  patient  did  not  do  well  after  the  operation.  He  finally  exhibited 
the  usual  symptoms  of  pyaemia,  and  died  at  midnight  Friday,  December 
1st  and  2d,  on  the  twelfth  day  after  the  operation. 

Autopsy.  — The  stump-bone  was  found  to  be  involved  with  suppura- 
tive  osteo-myelitis,  on  dividing  it  longitudinally  with  a  saw.  Its  medul- 
lary tissue  was  seen  to  be  extensively  destroyed,  and  the  medullary 
spaces  and  cancelli  extensively  filled  with  a  dirty,  ash-colored,  fetid 
.  pus.1  The  periosteum  was  thicker  and  redder  than  natural. 

The  internal  organs  were  not  examined. 

Microscopical  Examination  of  the  Stump-bone.  —  A  specimen  taken 
from  the  midst  of  the  gray  surface  of  the  section,  and  examined  with  the 
same  power  as  on  a  previous  occasion,  was  found  to  contain  a  large 
quantity  of  granular  matter,  the  debris  of  decomposed  pus  corpuscles, 
with  here  and  there  a  pus  corpuscle  itself.  Occasionally  a  medullary 
cell  also  was  seen ;  such  cells  were  granular ;  their  nuclei  were  large 
and  granular  also. 

A  specimen  taken  from  one  of  the  large  cancelli  on  the  border  of  the 
gray  surface  where  it  joins  upon  the  red,  contained  a  number  of  fat 
vesicles  with  a  large  quantity  of  free  oil  in  the  form  of  very  minute 
globules. 

On  making  a  thin  transverse  section  of  the  compact  tissue  of  the 
stump-bone,  and  examining  it  with  a  hand-glass,  the  Haversian  canals 
were  seen  to  be  enormously  enlarged,  especially  near  the  periphery 
(circumferential  laminae).  In  this  situation  they  were  so  much  enlarged 
as  to  be  easily  seen  with  the  unaided  eye.  These  enlarged  medullary 
spaces  were  stained  with  the  coloring  matter  of  blood. 

Comments.  —  The  microscopical  examination  showed  conclu- 
sively that  the  sclerosis  of  the  hepatized  marrow  was  not  produced 
by  the  development  of  new  connective  tissue,  for  no  fibre  cells 
were  found.  It  also  showed  us,  in  a  beautiful  manner,  the  point 
which  had  been  reached  in  the  transformation  of  hepatized  medul- 
lary tissue  into  new  osseous  tissue  (endostosis). 

At  the  time  the  amputation  was  performed,  it  is  certain  that  the 
medullary  tissue  was  inflamed,  not  only  in  the  part  of  the  humerus 
which  was  excised,  but  also  in  that  which  was  left  in  the  stump. 
The  consequence  of  this  was,  that  after  the  operation,  the  osteo- 
myelitis of  the  stump-bone  rapidly  advanced  to  the  stage  of  suppur- 

i  Vide  Plate  IX. 
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ation,  and,  on  the  twelfth  day,  the  patient  died  of  pyaemia.  In  the 
Ought  to  opinion  of  the  author,  there  is  no  doubt  but  that  this  man's 
erartkT11  chance  of  recovery  would  have  been  decidedly  better  if 
uiated.  .^  limb  }ia(j  been  exarticulated  at  the  shoulder  instead 
of  being  subjected  to  amputation  in  the  continuity,  for,  by  so  doing, 
all  the  diseased  medullary  tissue  would  have  been  removed,  and 
the  occurrence  of  pyaemia  from  suppurative  osteo-myelitis  would 
have  been  entirely  prevented.  This  case,  therefore,  teaches  an 
important  practical  lesson,  to  wit,  that  exarticulation  ought  be 
practiced,  instead  of  amputation,  in  all  similar  cases. 

Exarticulation  of  the  Diseased  Member  for  the  Cure  of  Osteo-my- 
elitis.—  Dr.  T.  Vallette,  to  whose  memoir  reference  has  already 
been  made,  was  the  first  to  suggest  the  substitution  of  the  operation 
of  exarticulation  for  that  of  amputation  in  the  continuity  of  the  dis- 
eased bone,  in  the  treatment  of  the  acute  forms  of  osteo-myelitis. 
He  did  it  in  1855.  He  found  that  all  his  attempts  to  arrest  the 
progress  of  this  variety  of  the  disease  by  secondary  amputation  or 
resection  of  the  injured  bones  were  ineffectual;  and  he  therefore 
recommended  that  these  operations  should  be  abandoned, 
and  exarticulation  employed  in  their  stead,  in  the  treat- 
ROUX.  ment  of  acute  osteo-myelitis  following  gunshot  fractures. 

Dr.  Jules  Roux  was  brought  to  the  same  conclusion  by  his  expe- 
rience in  treating  the  sub-acute  and  chronic  varieties  of  this  dis- 
ease in  1859.  At  first  he  practiced  amputation,  but  the  results 
were  very  unfavorable.  Of  five  cases  of  secondary  amputation  of 
the  thigh  and  leg  performed  in  the  continuity  of  the  diseased  bone, 
four  died,  and  but  one  recovered.  This  want  of  success  induced 
liim  to  make  trial  of  exarticulation  of  the  diseased  member  in  its 
stead,  the  osteo-myelitic  process  being  of  such  a  character  as  to 
demand  the  employment  of  some  operative  procedure  in  order  to 
save  the  patient's  life.  The  operation  of  exarticulation  proved 
remarkably  successful  in  his  hands,  and  those  of  his  colleague  at 
the  St.  Mandrier  Hospital.  In  twenty-two  successive  cases,  four  of 
which  were  exarticulation s  of  the  hip,  no  death  occurred.1  M. 
Roux  argued  that  when  inflammation  of  the  medullary  tissue, 
resulting  from  gunshot  injury,  assumes  a  chronic  form,  amputation 
in  the  continuity  of  the  diseased  bone  generally  takes  away  only  a 
portion  of  the  morbid  marrow,  and  that,  in  consequence  of  the 
incompleteness  of  the  operation,  the  disease  is  aggravated  in  the 
remainder.  This  is  precisely  what  happened  in  the  case  last  re- 

i  Vide  Memoires  de  FAcademie  Imperiale  de  Medecin,  t.  xxiv.  p.  590. 
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lated,1  as  we  have  already  pointed  out.  We  are  therefore  pre- 
pared to  express  the  belief  that  in  cases  of  diffuse  osteo-myelitis 
produced,  not  only  by  gunshot  wounds,  but  by  any  cause  whatever, 
amputation  performed  in  the  continuity  of  the  diseased  bone,  for 
the  most  part,  does  not  take  away  the  whole  of  the  inflamed  mar- 
row, and  that,  in  consequence  of  this  failure  to  obey  the  Remove  aii 

.      ,          .  i  .  V  .  i      /.     ,  i     i       of  the  dig- 

SUrglCal  axiom  winch  requires  the  removal  or  the  whole  eased  tissue. 

of  the  diseased  tissue,  which  renders  an  operation  necessary,  the 
inflammation  of  the  medullary  tissue  in  the  stump-bone  is  usually 
much  aggravated,  and  goes  on  to  a  fatal  termination  in  a  large 
majority  of  instances.  For  the  cure  of  such  cases  the  only  rational 
surgical  procedure  is  to  remove  the  whole  seat  of  the  disease, 
either  by  exarticulation,  or,  when  the  leg  or  the  forearm  is  the 
seat  of  the  disease,  by  amputation  performed  in  the  continuity  of 
the  sound  thigh  or  arm.  If  the  femur  or  the  humerus  be  the  seat 
of  diffuse  osteo-myelitis,  and  it  be  necessary  to  operate,  then  ex- 
articulation  should  be  practiced  at  the  hip  or  the  shoulder  accord- 
ing to  the  case  ;  but  if  the  bones  of  the  leg  or  the  forearm  are  the 
seat  of  the  disease,  and  it  be  necessary  to  operate,  then  the  surgeon 
may  exercise  a  choice  between  exarticulation  at  the  knee  or  elbow, 
and  amputation  in  the  continuity  of  the  sound  femur  or  humerus. 
It  is  also  worthy  of  mention  in  this  place  that  the  only  patient  out 
of  four  who  was  saved  by  M.  Chassaignac,  underwent  exarticula- 
tion at  the  shoulder.2 

Prof.  Van  Buren  has  recently  performed  exarticulation  at  the 
knee  for  acute  suppurative  osteo-myelitis  of  the  tibia,  with  a  good 
result.  The  following  is  an  account  of  the  case. 

CASE  XLIX.  Acute  Osteo-myelitis  of  the  Tibia  in  a  Young  Subject, 
Occasioned  by  a  Fall;  the  Disease  did  not  appear  immediately,  Necrosis 
mostly  central ;  Spontaneous  Separation  of  the  Upper  Epiphysis  ;  Abscess  of 
the  Marrow ;  Exarticulation  at  the  Knee  performed  by  Professor  Van 
Buren ;  Recovery.  —  A  delicate  young  girl  of  1 1  years,  whose  mother 
died  of  mammary  cancer,  slipped  on  the  ice  while  sliding,  and  Dr.  van 
struck  her  knee,  early  in  January,  1866.  She  got  up,  however,  case. 
and  resumed  her  play.  On  the  following  day  she  went  to  school.  There 
was  no  appearance  of  a  bruise.  She  remained  apparently  well  for  about 
two  weeks.  Then  she  was  seized  with  severe  pain  in  the  leg  a  little  way 
below  the  knee,  and  in  three  or  four  days  local  swelling  supervened.  In 
two  or  three  days  more,  the  swelling  extended  to  the  whole  leg.  It  was 

1  Case  XLVIII. 

2  Vide  Traite  Pratique  de  la  Suppuration,  p.  495,  t.  i. ;  vide  also  Case  XX. 
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flat-shaped  (not  pointed),  doughy,  cedematous  (pitted  under  pressure), 
and  was  not  reddened,  but  pale  in  color.  The  case  was  supposed  to  be 
one  of  phlegmonous  erysipelas.  Fluctuation  was  perceived  a  little  way 
below  the  tubercle  of  the  tibia,  and,  on  making  an  incision,  about  two 
ounces  of  pus  were  evacuated.  On  the  third  day  afterwards  it  was  no- 
ticed that  the  purulent  matter  discharged,  presented  an  oily  appearance, 
or  seemed  to  contain  globules  of  oil ;  and  subsequently  the  oily  condi- 
tion of  the  discharge  continued. 

March  2,  1866.  —  The  patient  was  seen  by  Dr.  Gouley  and  Prof. 
Van  Buren.  Examination  then  disclosed  the  fact  that  a  sinus,  through 
which  pus  was  discharged,  extended  downwards  and  backwards  into 
the  tibia,  and  dead  bone  was  felt  at  the  bottom  of  it.  The  leg  was 
flexed  upon  the  thigh  to  a  right  angle,  and  the  thigh  was  also  bent  upon 
the  trunk.  The  suppuration  was  profuse.  The  patient  was  irritable 
and  restless,  and  got  very  little  sleep  at  night,  even  with  the  use  of 
opium  in  full  doses.  The  leg  was  very  painful,  and  affected  with 
twitchings  and  startings.  The  pulse  was  irritable  and  frequent,  being 
constantly  above  120,  and  sometimes  as  high  as  140.  Her  health  was 
failing.  Further  examination  of  the  limb  revealed  a  point  of  abnormal 
motion,  near  the  upper  end  of  the  tibia,  which  was  occasioned  by  a 
spontaneous  separation  of  the  superior  epiphysis  from  the  shaft  of  that 
bone. 

March  5.  —  The  leg  was  exarticulated  at  the  knee.  The  operation 
was  performed  by  Prof.  Van  Buren.  The  foot  and  leg  were  moder- 
ately swelled  at  the  time. 

The  autopsy  of  the  member  showed  that  the  marrow  was  inflamed 
throughout  the  shaft  of  the  tibia,  that  it  was  suppurating  in  the  upper 
and  the  lower  portions,  and  was  hepatized  in  the  middle,1  that  the 
cartilage  of  union  with  the  upper  epiphysis  had  disappeared  almost 
entirely,  and  its  place  was  occupied  by  soft  granulation  tissue,  so  that 
free  mobility  at  that  point  was  allowed ;  that  the  compact  tissue  of  the 
tibia  was  necrosed  at  and  below  the  tubercle  through  a  space  two  inches 
long ;  that  the  internal  laminae,  or  those  surrounding  the  marrow,  were 
necrosed  to  a  very  much  greater  extent  (central  necrosis)  than  the  cir- 
cumferential laminae,  that  there  were  several  fragments  of  necrosed 
bone  in  the  upper  part  of  the  shaft,  the  epiphysis  being  healthy ; 2  that 
the  exterior  of  the  tibia  exhibited  a  considerable  number  of  isolated, 
reddish-colored  granulations  of  new  bone  shooting  out  from  it  (exosto- 
sis)  ; 8  that  the  periosteum  generally  was  redder  and  thicker  than  nat- 
ural ;  and  that  the  longitudinal  grooves  belonging  to  the  exterior  of 
the  bone,  were,  in  general,  much  broader  and  deeper  than  natural. 

Dr.  Gouley,  to  whom  I  am  indebted  for  the  plates,  and  for  the  notes 
of  the  case,  has  informed  me  that  the  histology  of  the  marrow  was  essen- 
tially the  same  as  we  have  seen  in  other  cases  of  osteo-myelitis. 
i  Vide  Plate  X.  *  Vide  Plate  X.  8  Vide  Plate  XI. 


DE.   KLOSE'S   CASES   OP   SAME  DISEASE.  437 

March  23.  —  I  had  an  opportunity  to  examine  the  patient  through 
the  kindness  of  Dr.  Gouley.  She  was  doing  well.  The  stump  was 
healing  by  granulation.  The  cartilage  of  incrustation  did  not  necrose, 
but  had  become  converted  into  new  red  granulations,  through  almost 
all  its  extent.  This  is  an  important  fact  in  the  pathological  history  of 
this  case.  The  patient  recovered. 

Comments.  —  This  case  presents  several  points  of  very  great 
interest.  They  embrace  certain  of  the  symptoms  which  attended 
the  development  of  the  disease,  the  pathological  conditions  which 
it  produced,  and  the  method  that  was  adopted  for  its  removal. 
Among  the  most  characteristic  of  the  symptoms  were  shape  of 

iiii  swelling  and 

the  flattened  shape,  and  the  pale,  doughy,  oedematous  drops  of  on. 
appearance  of  the  swelling,  together  with  the  presence  of  drops  of 
oil  in  the  purulent  discharge.  The  swelling  was  coextensive  with 
the  inflamed  marrow,  and  the  oil-globules  in  the  pus  denoted  that 
some  tissue  in  relation  with  the  bone  —  either  the  marrow  or  the 
periosteum  —  was  the  seat  of  suppurative  inflammation.  The  rela- 
tion which  exists  between  the  shape  and  appearance  of  the  swelling 
of  the  soft  parts,  together  with  the  presence  of  oil-drops  in  the 
purulent  matter  discharged,  and  osteo-myelitis,  has  already  been 
pointed  out.1  This  case  attests  the  correctness  of  what  is  there 
stated. 

The  spontaneous  separation  of  the  epyphisis  constitutes  another 
very  interesting  feature  of  this  case.  It  was  effected  Spontaneous 
through  the  transformation  of  the  cartilage  of  agglutina-  of 


tion,  by  which  the  epiphysis  was  originally  united  to  the  shaft,  into 
new,  soft,  red,  granulation  tissue  (marrow),  under  the  excitation 
of  its  histological  elements  occasioned  by  the  inflammatory  process. 
The  spontaneous  separation  of  the  epiphysis  of  a  long  bone,  by 
virtue  of  a  pathological  process,  is  an  occurrence  which  has  not 
often  been  described.  So  far  as  the  writer  knows,  the  only  in- 
stances of  this  phenomenon  on  record  besides  this  one,  are  thir- 
teen cases  which  Dr.  Hermann  Klose,  of  Breslau,  has  described; 
and  two  additional  cases,  an  account  of  which  M.  Gosselin  pub- 
lished in  the  "  Archives  Ge'ne'rales  de  Me*decin,"  for  November, 
1858.  The  thirteen  cases  which  Dr.  Klose  saw,  all  occurred 
within  eight  years,  and  in  young  persons.  They  were  thus  dis- 
tributed :  one  in  the  humerus  at  the  elbow  ;  one  in  the  ulna,  at 
the  elbow  ;  four  in  the  tibia  (three  at  its  upper,  and  one  at  its  lower 
epiphysis)  ;  and  seven  cases  in  the  femur,  at  the  knee  ;  showing 
that  the  knee  is  by  far  the  most  exposed  to  this  affection,  since,  of 

1  Vide  Symptoms  of  Osteo-myeKtis. 
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these  thirteen  cases,  ten  occurred  in  that  situation.  This  kind  of 
separation  of  the  epiphysis  never  arises  independently,  but  always 
occurs  as  a  consequence  of  osteo-myelitis  ;  at  least,  it  never  appears 
except  in  the  course  of  that  malady.  We  have  already  seen  that 
Preceded  by  sucn  a  relationship  obtained  in  the  case  just  related.  Dr. 
tufnT/can-  Klose  takes  substantially  the  same  view,  for  he  says, 
ceiii.  «t  This  disease  is  always  preceded  by  an  inflammation 

which  is  situated  in  the  cancellous  cavities,  and  thence  spreads  over 
the  epiphysis,  the  periosteum,  and  a  considerable  part  of  the  shaft 
of  the  bone.1  If  the  affected  bone  be  that  of  a  limb  possessing  but 
one,  in  which  case  it  is  covered  by  a  thick  mass  of  muscles,  the  dis- 
ease will  owe  its  origin  less  to  traumatic  than  to  rheumatic  causes ; 
if,  on  the  contrary,  the  bone  be  nearer  to  the  surface,  traumatic 
causes  will  predominate.2  In  our  case  of  spontaneous  separation  of 
the  epiphysis,  the  osteo-rnyelitis  appears  to  have  been  produced  by  a 
fall  upon  the  ice.  Nevertheless,  as  I  have  already  stated,  I  do  not 
doubt  that  this  disease  may  be  produced  by  rheumatic  causes.3 

CASE  L.  Amputation  at  the  Hip-joint  for  Chronic  Osteo-myelitis,  fol- 
lowing Gunshot  Fracture  of  the  Thigh  ;  the  Patient  did  well  for  some  Time, 
but  ultimately  died,  mainly  from  Renal  and  Pulmonary  Disease.  —  Dr.  R. 
DT  Weir's  ^'  Weir  presented  to  the  New  York  Pathological  Society,  at 
a*86-  the  stated  meeting,  held  June  28th,  1865,  a  femur  which  he 

had  obtained  from  a  discharged  soldier,  a  patient  of  St  Luke's  Hos- 
pital, by  amputation  at  the  hip-joint. 

This  patient,  Frederick  Kelb,  late  Corporal  Co.  G.,  7th  N.  Y.  Vols., 
was  wounded  at  the  first  battle  of  Fredericksburg,  Dec.  14th,  1862,  by 
two  balls,  which  entered  his  right  thigh  ;  one  of  them,  a  minie,  fractured 
the  femur  at  the  junction  of  its  upper  and  middle  thirds,  and  a  number 
of  large  fragments  of  bone  was  said  to  have  been  extracted.  The  case 
progressed  favorably,  and  he  passed  through  several  military  hospitals, 
until  he  was  discharged  from  the  United  States  service,  June  8,  1864. 
On  the  next  day,  June  9, 1864,  he  entered  the  St  Luke's  Hospital  at  New 
York,  The  fracture  had  united,  but  there  was  evidence  of  bone  disease. 
Subsequently  a  series  of  recurring  abscesses  formed  in  his  thigh,  which 
communicated  with  the  seat  of  fracture,  but  no  dead  bone  was  felt.  He 
kept  about  on  crutches  till  October,  1864,  when  he  was  compelled  by  a 
repetition  of  the  abscesses  to  go  to  bed.  These  abscesses  all  the  time 
discharged  more  or  less  well-formed  pus.  In  May,  1865,  when  Dr. 
Weir  went  on  duty,  a  new  abscess  formed,  running  up  towards  the 

l  Dr.  Klose  perceived  correctly  the  nature  and  pathological  relations  of  the  disease, 
although  he  named  it  Separation  of  the  Epiphysis,  or  Meningo-osteo-phlebitit, 
3  Vide  Harwell  on  Diseases  of  the  Joints,  p.  221  et  ttq. 
8  Vide  Causes  of  Osteo-myeltiis. 
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trochanter.  The  patient  then  commenced  to  fail  rapidly ;  and  it  was  be- 
lieved that  almost  the  entire  femur  was  necrosed.  A  consultation  was 
held,  and  it  was  decided  to  remove  the  thigh  by  disarticulation ;  which 
was  accordingly  done,  by  the  method  known  as  Prof.  Van  Buren's. 
Anaesthesia  was  produced  with  sulphuric  ether,  and  the  aorta  was  com- 
pressed with  a  clamp  tourniquet.  About  six  ounces  of  blood  only  were 
lost  by  the  operation,  and  the  shock  was  moderate.  The  patient  was  re- 
ported to  be  doing  well. 

The  specimen  was  a  very  interesting  and  beautiful  one  of  osteo- 
myelitis. In  the  parenchyma  of  the  head  of  the  bone  there  were  two 
small  abscesses  which  had  made  their  way  nearly  through  the  thin 
crusted  surface.  (The  description  as  to  other  particulars  is  defective.) 

Dr.  Buck  remarked  that  he  thought  the  case  was  a  very  favorable  one 
for  the  operation,  and  in  fact,  afforded  an  excellent  illustration  of  the 
good  effect  of  an  operation  performed  for  chronic  disease  of  a  limb. 

The  case  progressed  very  favorably  for  some  time.  Three  weeks 
after  the  operation,  the  healing  of  the  stump  was  far  advanced,  and  the 
patient  was  able  to  leave  his  bed.  After  this  he  began  to  lose  ground 
very  gradually.  He  died  on  October  4,  1865,  nearly  four  months  after 
the  operation. 

At  the  autopsy,  the  pelvis  of  the  right  kidney  was  found  to  be  blocked 
up  with  numerous  calculi ;  there  was  an  abscess  in  the  left  kidney  ;  and 
there  was  tuberculosis  of  both  lungs  at  an  advanced  stage.  The  stump 
was  still  open,  and  the  horizontal  portion  of  the  os  pubis  was  necrosed.1 

Comments.  —  Although  this  patient  did  not  recover,  still  we  think 
that  the  operation  should,  upon  the  whole,  be  considered  as  at 
least  comparatively  successful.  He  derived  much  benefit  from 
it.  The  stump  healed  in  great  measure ;  he  got  able  to  leave  his 
bed  again  in  a  short  time,  and  lived  for  several  months  afterwards. 
When  death  occurred,  it  was  mainly  due  to  causes  other  than  the 
operation.  There  was  deep-seated  constitutional  disease,  namely, 
pulmonary  consumption,  together  with  renal  calculi  and  renal 
abscess.  The  patient's  life  was  unquestionably  prolonged  for  several 
months  by  the  operation ;  and  it  is  probable  that  recovery  would 
have  taken  place,  if  the  tuberculous  dyscrasia  had  not  been  present. 

Examination  of  the  exarticulated  femur  showed  that  amputation 
in  the  continuity  would  not  have  proved  successful  in  Amputation 
even  a  sound  state  of  his  constitution,  because  the  head  would^ot1*7 
of  the  bone  contained  two  small  abscesses  which  were  hfmesa 
about  ready  to  burst  into  the  hip-joint.  The  removal  of  the  limb 
by  exarticulation  was  preferable  to  amputation  in  the  continuity, 

1  The  above  account  of  this  instructive  case  has  been  compiled  from  the  New  York 
Medical  Journal  for  Dec.,  1865,  p.  195,  and  from  Circular  No.  7,  pp.  41, 42. 
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because  the  latter  operation  would  not  remove  all  the  diseased 
bone.  No  operation  short  of  amputation  at  the  hip-joint  could 
have  proved  successful  in  this  case  ;  and  in  a  patient  of  sound  con- 
stitution similary  affected,  it  could  be  performed  with  a  reasonable 
hope  of  a  successful  issue.  Indeed,  it  has  been  employed  in  sev- 
eral cases  caused  by  the  late  War  of  the  Rebellion,  for  the  relief 
of  chronic  osteo-myelitis  of  the  femur,  with  complete  success. 

Professor  Blackman,  of  Cincinnati,  amputated  the  limb  of  an  ex- 
Dr.  suck-  Confederate  soldier,  at  the  hip-joint,  in  consequence  of 
man's  case.  chronic  traumatic  osteo-myelitis  of  the  femur,  January 
18,  1866.  The  patient  recovered,  and  was  seen  by  Dr.  B.,  seven- 
teen months  after  the  operation,  in  good  general  health.  "  An  ex- 
amination of  the  limb  after  its  removal,  showed  that  the  entire  shaft 
of  the  femur  had  bee"n  affected  by  osteo-myelitis."  l  The  original 
injury  was  gunshot  fracture  of  the  femur. 

Dr.  Thomas  G.  Morton,  of  Philadelphia,  reamputated  a  thigji, 
DT.  Morton's  a'  *ne  hip-joint,  for  chronic  osteo-myelitis  of  the  stump- 
bone,  with  success,  February  17th,  1865,  at  the  Pennsyl- 
vania Hospital.  The  patient  had  already  suffered  secondary  am- 
putation of  the  thigh  for  gunshot  injury,  Nov.  14,  1864.  This  op- 
eration was  followed  by  medullitis  of  the  stump-bone.  After  the 
last  operation  the  patient  did  well,  and  made  an  excellent  recovery. 

u  The  exarticulated  portion  of  the  femur  presented  a  characteristic  ex- 
ample of  necrosis  following  chronic  osteo-myelitis.  A  long  loose  seques- 
trum was  found  encased  in  a  new  deposit  of  porous  bone,  and  was  not 
limited  to  the  diaphysis,  but  extended  quite  into  the  neck,  and  then 
projected  through  the  ulcerated  capsular  ligament."  2 

It  is  also  probable  that  in  most  of  the  other  successful  cases  of 
secondary  amputation  or  reamputation  at  the  hip-joint,  which  are 
related  in  "  Circular  "  No.  7,  the  lesion  which  rendered  the  opera- 
tion necessary,  was  chronic  osteo-myelitis  of  the  femur.  Besides 
the  two  cases  just  mentioned,  there  was  one  case  of  secondary  am- 
putation, and  three  cases  of  secondary  reamputation,  at  the  hip- 
joint,  which  were  operated  on  during  or  since  the  late  War  of  the 
Rebellion,  and  recovered. 

Suppurative  osteo-myelitis,  in  a  very  acute,  that  is,  a  diffuse 
Very  acute  form,  when  it  occurs  in  the  extremities,  can  but  seldom 
u.  be  cured  by  any  measure  less  thorough  than  the  exarticu- 

1  See  Circular  No.  T,  S.  G.  0,  July  1st,  1867,  p.  43. 

2  See  Circular  N;o.  7,  pp.  51,  52  ;  also  American  Journal  Medical  Stiencet,  July,  1866,  p.  IT 
et  seq, 
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lation  of  the  diseased  bone,  or  the  amputation  of  the  diseased  part, 
performed  in  the  sound  tissues  above  it.  The  employment  of  either 
the  one  or  the  other  of  these  operations  is  generally  required  in  order 
to  save  the  patient's  life.  Now,  this  treatment,  to  be  effectual, 
must  be  adopted  early,  or,  at  least,  before  the  case  has  become 
complicated  with  pyaemia.  After  that  time  it  is  useless  to  operate, 
for  life  is  neither  saved  nor  prolonged  by  it,  except  in  those  in- 
stances where  profuse  parenchymatous  hemorrhage,  uncontrollable 
by  means  other  than  amputation,  is  present  as  an  additional  com- 
.plication.  But  acute  suppurative  osteo-myelitis  often  produces 
pyaemia  in  a  few  days,  or  in  a  very  brief  period  of  time.  The  op- 
erations for  its  relief,  when  the  necessity  for  their  performance  has 
once  been  perceived,  cannot  therefore  with  propriety  be  deferred. 
Exarticulation,  however,  has  sometimes  proved  successful,  even 
after  the  appearance  of  pyaemoid  symptoms.  This  happened  in 
Case  XX.,  and  in  another  instance  related  to  me  by  a  professional 
friend.  Both  of  them  were  exarticulations  of  the  shoulder.  No 
operation,  whether  amputation  or  exarticulation,  has  ever  Amputation 

11  i  p  i  «         never  suc- 

been  known  to  be  successful  after  true  pyaemia,  or  the  cessfui  when 

i  •  i  •    i  i  i  i  ii  11  pyaemia  ex- 

disease  which  we  understand  to  be,  and  have  elsewhere  ists. 
described  as  such,  has  made  its  appearance  ;  at  least,  I  have  never 
seen,  nor  heard,  nor  read  of  a  case  of  that  sort.  The  chances  of  the 
patient's  recovery  are  also  decidedly  less  if  pyaemoid  symptoms  are 
present ;  and,  generally,  the  earlier  the  operation  can  be  performed 
after  its  necessity  is  recognized,  the  greater  is  the  likelihood,  other 
things  being  equal,  of  the  patient's  recovery. 

Prof.  Fayrer,  of  Calcutta,  however,  has  reamputated  the  thigh, 
at  the  hip-joint,  in  two  cases  of  diffuse  osteo-myelitis  of  the  stump- 
bone,  after  pyaemic  symptoms  had  distinctly  appeared,  and  suc- 
ceeded in  saving  one  of  them.  The  first  case  occurred  in  1864,  in 
the  person  of  a  lad,  aged  16,  and  the  exarticulation  resulted  favor- 
ably. The  last  case  occurred  in  1867,  in  a  patient  aged  21.  The 
thigh  was  amputated  on  July  2,  for  traumatic  inflammation  of  the 
knee-joint.  On  the  4th,  the  stump  was  exarticulated,  at  the  hip,  for 
diffuse  osteo-myelitis  ;  but  death  occurred  thirty-eight  hours  after- 
wards, from  cardiac  embolism  (thrombosis  of  the  heart).  The 
medulla  of  the  stump-bone  was  found  to  be  infiltrated  with  pus.1 

The  following  example  of  osteo-myelitis  is  related  here,  because 
of  its  interesting,  although  exceptional  character.  It  followed  a 

i  See  Medical  Times  and  Gazette,  Nov.  9th,  1867,  pp.  483,  484  ;  also  Dr.  Packard's  Paper 
in  New  York  Medical  Journal,  vol.  ii.  p.  163. 
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white  swelling  of  the  knee,  and  simulated  the  white  swelling  after 
that  disease  had  for  the  most  part  disappeared.  It  was  exceedingly 
chronic,  and  had  a  scrofulous  origin.  It  reappeared  in  the  stump- 
bone,  after  amputation  of  the  thigh,  and  became  again  apparently 
as  severe  as  ever.  The  case  is  unique,  interesting,  and  instructive, 
in  respect  to  both  the  white  swelling,  and  the  inflammation  of  the 
medullary  tissue.  The  examination  of  the  amputated  member 
showed  that  the  disease  of  the  knee-joint  was  in  the  process  of  re- 
covery, and  that  the  cure  appeared  to  be  rapidly  approaching  com- 
pletion. The  distress  and  other  local  symptoms  which  the  patient 
suffered,  must  therefore  be  referred,  almost  entirely,  to  the  inflamed 
condition  of  the  marrow. 

CASE  LI.  Scrofulous  Osteo-myelitis  of  the  Femur,  very  chronic  in  Char- 
acter and  following  White  Swelling  of  the  Knee  ;  Amputation  of  the  Thigh  ; 
the  Stump  closed  well,  but  the  Disease  reappeared  in  it ;  Resection  of  about 
one  Inch  of  the  Stump-bone.  —  An  unmarried  lady,  aged  about  28,  of 
Dr  Gouie  's  strumous  diathesis,  had  been  afflicted  for  four  years  with  white 
case.  swelling  of  the  left  knee,  and  during  the  last  year  was  bed- 

ridden. Before  the  last  mentioned  period,  on  keeping  still  for  a  while 
and  taking  treatment,  the  disease  would  subside,  and  she  would  get  ap- 
parently well,  but  it  always  returned  again  in  five  or  six  weeks  after  she 
began  to  go  about.  The  resources  of  the  surgical  art  had  been  ex- 
hausted without  effecting  her  cure.  She  had  taken  constitutional  treat- 
ment, and  her  diseased  joint  had  been  treated  by  extension,  blisters, 
nitric  acid  issues,  and  the  actual  cautery.  At  the  commencement  of 
December,  1865,  her  condition  was  as  follows :  the  knee  was  swollen  to 
about  twice  its  natural  size,  and  contracted  to  about  a  right  angle ;  it 
was  also  warmer  than  natural,  and  reddened  and  scarred  from  the  surgi- 
cal treatment  it  had  received  ;  the  leg  and  foot  were  swollen  and  oedem- 
atous  ;  she  complained  much  of  an  aching  pain  in  the  knee,  which  was 
more  severe  at  night,  and  accompanied  by  twitchings  and  startings  of 
the  limb ;  she  was  restless,  and  her  sleep  was  disturbed  on  account  of 
the  pain.  She  was  moderately  anaemic  and  feeble  in  strength.  The 
local  swelling  and  heat  were  prominent  symptoms. 

On  the  9th  of  December,  Dr.  J.  W.  S.  Gouley  amputated  her  thigh 
for  the  purpose  of  procuring  relief  from  suffering,  all  other  means  hav- 
ing failed.  The  patient  took  ether  as  an  anaesthetic,  and  the  operation 
was  performed  by  the  lateral  flap  method.  She  bore  the  operation  well. 
The  greater  part  of  the  stump  united  by  adhesion.  She  made  a  good 
recovery,  and  went  into  the  country. 

Examination  of  the  Amputated  Member.  It  was  found  that  the  swelling 
of  the  knee  was  produced  almost  entirely  by  thickening  of  the  periar- 
ticular  tissues.  There  was  but  a  small  quantity  of  liquid  in  the  knee-joint. 
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The  cartilage  of  incrustation  was  thinned,  softened,  and  considerably 
eroded,  and  in  spots  new,  red  granulation  tissue  projected  through  it 
into  the  cavity  of  the  joint.1  The  medullary  tissue  of  the  parts  of  the 
femur,  tibia,  and  patella,  examined,  especially  the  first  named,  was  in- 
flamed and  hepatized.2  The  compact  tissue  was  thinner  and  less  dense 
than  natural.  Its  medullary  spaces  were  enlarged.  The  articular  la- 
mella of  the  femur  was  considerably  thinner  than  natural.  It  was 
readily  incised  with  a  scalpel.  The  osseous  septa  or  partitions  between 
the  cancelli,  were  also  considerably  thinner  and  softer  than  natural,  and 
the  spongy  structure  of  the  femoral  condyles  was  easily  cut  with  a  scal- 
pel. The  periosteum  was  redder  and  thicker  than  natural. 

Microscopical  Examination.  —  The  thinned,  eroded,  and  softened  car- 
tilage of  incrustation  was  found  to  consist  of  various-sized  cartilage  cor- 
puscles which  were  granular,  and  connective  tissue,  the  fibres  whereof 
were  mostly  wavy ;  a  few  of  them,  however,  were  curling.  Granular 
cartilage  cells  were  seen  in  the  midst  of  the  connective  tissue  which  had 
been  formed  for  the  purpose  of  replacing  the  diseased  cartilage,  and 
ultimately  inducing,  perhaps,  anchylosis  of  the  joint. 

The  hepatized  marrow  consisted  of  an  abundant  quantity  of  free  gran- 
ular marrow  cells,  some  fat  vesicles,  a  little  connective  tissue,  and  capil- 
lary blood-vessels. 

On  making  a  thin  transverse  section  of  the  compact  tissue  of  the 
femur  with  a  saw,  and  examining  it  with  a  hand-glass,  the  Haversian 
canals  were  seen  to  be  enormously  enlarged  (commencing  osteo-porosis). 

The  patient  was  relieved  from  her  sufferings  for  a  time,  but  the  bone- 
pain  ultimately  returned  in  the  stump,  in  a  severe  form.  On  the  9th  of 
March  Dr.  Gouley  attempted  to  cure  it  by  opening  the  stump,  and  cut- 
ting oif  a  piece  of  the  bone  about  an  inch  long,  with  a  chain  saw.  The 
stump  did  well  after  this  operation,  but  the  pain  was  not  relieved.  Ex- 
amination of  the  resected  portion  showed  it  to  be  affected  with  chronic 
osteo-myelitis. 

March  23.  I  had  an  opportunity  to  examine  the  patient  through  the 
politeness  of  Dr.  Gouley.  The  wound  of  the  last  operation  was  not  yet 
entirely  healed,  but  it  was  granulating  finely.  There  was  a  strong  ten- 
dency on  the  part  of  the  granulations  to  become  converted  into  osseous 
tissue.  She  complained  a  good  deal  of  aching  pain  in  the  bone,  which 
was  worse  at  night,  and  said  that  the  stump  sometimes  jumped.  She 
was  somewhat  anaemic,  but  in  fair  flesh.  She  was  taking  the  iodide  of 
potassium.  It  was  decided  to  increase  the  doses  of  that  medicine,  and 
to  paint  the  stump  with  tinct.  iodine. 

Under  this  treatment  she  slowly  improved,  and,  after  some  months, 
recovered  so  far  that  her  general  health  became  tolerably  good. 

Comments.  —  In  this  case  the  inflammatory  irritation  produced  a 
i  Vide  Plate  XII.  2  Vide  Plate  XII. 
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remarkable  effect  upon  the  osseous  tissue.  It  caused  a  rarefaction 
of  the  compact  tissue  of  the  femur  by  increasing  the  size  of  its 
Haversian  canals  and  Haversian  spaces,  and  a  rarefaction  of  its 
cancellous  structure  by  diminishing  the  number  and  thickness  of 
the  osseous  partitions  which  separate  the  cancelli.  In  this  way  the 
bone  became  decidedly  more  porous  than  natural,  and  a  condition 
o«teo-  was  induced,  to  which  the  term  osteo-porosis  has  been  ap- 

porons.  plied.  In  this  case  the  porosity  of  the  condyles  of  the 
femur  was  so  much  increased,  the  septa  between  the  cancelli  and 
ever  the  articular  lamella  were  so  much  thinned,  that  the  osseous 
tissue  into  the  formation  of  wrhich  they  enter,  was  easily  cut  with  a 
scalpel.  This  kind  of  rarefaction  of  the  osseous  tissue  appears  to 
be  produced  in  the  following  way :  the  inflammatory  irritation 
spreads  from  the  medullary  tissue  contained  in  the  cancelli  and  the 
larger  Haversian  canals,  and  involves  the  osseous  laminae  which 
lie  in  contact  with  it,  producing  in  those  laminae  softening  of  the 
intercellular  substance  with  disappearance  of  the  calcareous  salts, 
and  a  conversion  of  the  bone-corpuscles  into  marrow  cells,  or,  in 
other  words,  a  transformation  of  certain  osseous  laminae  into  medul- 
lary tissue.  The  effect  of  this  kind  of  transformation  of  the  osse- 
ous tissue  is,  to  destroy  some  of  the  osseous  partitions  between  the 
cancelli,  to  diminish  the  thickness  of  all  that  are  subjected  to  this 
peculiar  process,  and  thus  to  increase  the  size  of  the  cancelli,  and 
in  consequence  render  the  bone  more  porous  than  natural.  In 
a  similar  way  this  process  of  transformation  increases  the  size  of  the 
Haversian  canals  and  spaces  in  the  compact  tissue,  and  produces 
an  abnormal  porosity  of  it. 

Operative  Medication  especially  required  by  the  Chronic  Forms  of 
Osteo-myelitis.  —  The  general  and  topical  medication  required  in 
treating  chronic  inflammation  of  the  medullary  tissue  has  already 
been  discussed  at  sufficient  length.  It  is  therefore  necessary  now 
Operative  *°  Sa7  OT^J  a  ^ew  words  upon  the  surgical  operations 
procedures.  wnjcn  mav  ke  required  in  the  course  of  the  treatment  of 
the  chronic  forms  of  tljis  disease.  It  has  already  been  stated  that 
chronic  osteo-myelitis  frequently  produces  necrosis.  Now,  the  sur- 
gical operation  which  the  professional  man  is  called  on  to  perform 
much  more  frequently  than  any  other  for  the  relief  of  this  variety 
of  the  disease,  especially  when  it  invades  the  stumps  of  amputated 
limbs  and  the  parts  involved  in  compound  fracture,  is  the  extrac- 
tion of  the  necrosed  bone  as  soon  as  it  has  become  completely  de- 
tached. If  the  dead  bone  is  found  to  be  imprisoned  within  an 
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osseous  case  formed  by  the  development  of  new  bone  (involucrum), 
the  surgeon  should  liberate  it,  by  making  suitable  incisions  in  the  soft 
parts  and  a  sufficient  opening  in  the  bony  case,  with  the  aid  of  the 
trephine,  together  with  the  mallet  and  the  chisel.  This  operation 
has  proved  remarkably  successful.  The  specimens  derived  from  this 
category,  which,  together  with  the  histories  of  the  respective  cases, 
have  been  collected  in  the  Army  Medical  Museum  at  Washington, 
are  very  numerous,  and  show  that  this  operative  proceeding  has 
almost  always  eventuated  in  the  recovery  of  the  patient.  In  some 
instances,  however,  exarticulation  of  the  diseased  member  has  been 
necessary.1  But  this  operation  has  not  been  often  demanded  in 
the  treatment  of  the  cases  of  chronic  osteo-myelitis  which  were 
seen  in  our  military  hospitals  during  the  late  war ;  not  nearly  so 
frequently  as  one  would  be  apt  to  suppose  after  reading  the  memoir 
of  Dr.  Jules  Roux  upon  the  chronic  forms  of  osteo-myelitis  which 
he  saw  in  the  St.  Mandrier  Hospital,  at  Toulon,  in  1859,  among 
the  wounded  brought  back  to  France  from  the  Italian  campaign  of 
that  year.  M.  Roux  found  it  necessary  to  exarticulate  the  diseased 
member  in  twenty-two  cases,  among  about  two  thousand  wounded, 
and  of  these  exarticulations  four  were  at  the  hip.  But  in  our  mili- 
tary hospitals  during  the  late  war,  the  comparatively  trifling  oper- 
ation of  extracting  the  necrosed  bone  as  soon  as  it  became  com- 
pletely separated  from  the  living  bone,  was  generally  sufficient  to 
effect  a  cure.  Sometimes,  however,  it  was  found  to  be  necessary 
to  exarticulate  the  diseased  bone,  and  perhaps  in  occasional  in- 
stances that  operation  was  not  employed  when  it  should  have  been. 
With  regard  to  the  employment  of  the  operation  of  amputation 
performed  in  the  continuity  of  the  limb  for  the  cure  of  chronic 
osteo-myelitis,  I  am  thoroughly  convinced  that,  if  the  ablation 
of  the  diseased  member  is  rendered  necessary  on  account  of  the 
ravages  occasioned  by  inflammation  of  the  medullary  tissue,  it  is 
much  better  and  safer  for  the  patient  to  remove  the  limb  at  the 
articulation  than  to  amputate  in  the  continuity.  The  reasons  upon 
which  this  conviction  is  founded,  have,  for  the  most  part,  been 
already  expressed. 

Chronic  osteo-myelitis,  when  it  produces  chronic  abscess  of  the 
medullary  tissue,  requires  for  its  cure,  as  already  stated  in  an- 
other place,  that  it  should  be  laid  freely  open  by  trephining  its 
osseous  walls,  etc.,  and  that  during  the  after-treatment  it  should 
be  dressed  daily  from  the  bottom  with  dry  lint  for  the  purpose  of 
making  it  heal  up  soundly. 

l  Vide  Case  L. 
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Stump-bones,  which  are  much  enlarged  at  their  sawn  extremity 
in  consequence  of  chronic  osteo-myelitis,  and  perhaps  also  protrude 
somewhat  on  that  account,  generally  require  to  be  resected ;  or,  in 
other  words,  it  is  necessary  in  such  cases,  for  the  most  part,  to  ex- 
cise the  surplus  portion  of  the  bone.  Unless  this  is  done,  the  stump 
remains  ulcerated,  irritable,  painful,  and  is  not  only  unfit  for  any 
useful  purpose,  but  also  becomes  a  source  of  much  discomfort  to 
the  patient.  Such  an  operation  is  readily  performed  by  opening 
the  stump  freely  by  incision,  and,  after  detaching  the  soft  parts 
from  the  bone  to  sufficient  extent,  cutting  off  the  surplus  part  of  the 
bone  with  a  chain-saw  or  with  a  cutting  forceps.  This  operation, 
in  general,  should  not  be  attempted  until  the  disease  has  lasted  for 
a  considerable  time,  and  the  morbid  process  has  become  quite  indo- 
lent and  chronic.  If  it  is  performed  too  early,  it  may  aggravate 
the  malady  in  the  rest  of  the  bone,  and  induce  a  state  of  acute  in- 
flammation therein,  a  result  which  I  once  saw  occur  in  a  case  of 
this  sort.  This  patient's  life  was  in  great  jeopardy  for  many  days, 
but  he  ultimately  got  entirely  well.  The  operation  is  seldom  fol- 
lowed by  trouble  or  danger  after  the  disease  has  reached  the  indo- 
lent stage. 


CHAPTER   SECOND. 

OF    PERIOSTITIS. 

Anatomical  Structure  of  Periosteum.  —  Less  Vascular  than  the  Medullary  Tissue.  —  Pecul- 
iarly liable  to  Traumatic  Injury.  —  Frequency  of  Ecchymosis  and  its  Cause.  — Traumatic 
Inflammation  of  the  Periosteum  generally  a  Reparative  Process.  —  Occasionally  it  pro- 
ceeds to  Suppuration,  forming,  in  most  Cases,  Circumscribed  Sub-periosteal  Abscesses.  — 
Primary  Traumatic  Periostitis  seldom  fatal,  nor  does  it  often  occasion  Extensive  Necrosis. 
—  Removal  of  the  Periosteum  does  not  always  cause  Superficial  or  Lamellated  Exfolia- 
tion of  Bone.  —  In  Gunshot  Injuries  of  Bone,  Punctiform  Ecchymoses  are  often  found  at 
Points  remote  from  the  Seat  of  the  Principal  Injury.  —  Three  other  Varieties  of  Periostitis, 
namely,  Scrofulous,  Syphilitic,  and  Rheumatic,  neither  of  which  are  described  at  length  by 
the  Author.  —  Symptoms  of  the  Primary  Traumatic  Periostitis.  —  Secondary  Traumatic 
Periostitis  often  a  Sequence  upon  Osteo-myelitis.  —  Occasionally  Inflammation  occurs 
simultaneously  in  the  Periosteum,  Bone,  and  Medullary  Tissue.  —  Acute  Periosteal 
Abscess. — Its  Infrequency,  its  Liability  to  be  mistaken  for  Osteo-myelitis,  —  Most  fre- 
quent about  the  Age  of  Puberty,  and  manifests  other  Preferences  relating  to  Sex,  etc.  — 
Causes  Extensive  Necrosis.  —  Seventeen  Conclusions  relating  to  the  Malady  deduced  by 
Chassaignac,  including  the  Diagnosis  and  Treatment.  —  Additional  Remarks  by  the 
Author. 

THE  periosteum  is  a  membranous  structure  or  sheath  which 
directly  invests  the  exterior  of  the  bones  through  their  whole  ex- 
tent, with  the  exception  of  their  articular  cartilage,  and  the  ten- 
dinous insertions  of  certain  muscles.  When  healthy,  it  has  gen- 
erally a  yellowish-white  color.  In  some  situations,  however, 
it  presents  a  white  and  glistening  appearance.  It  consists,  for  the 
most  part,  of  a  very  dense  connective  tissue,  which  contains  an  ex- 
tremely large  quantity  of  elastic  fibres,  and  in  which  the  blood- 
vessels ramify,  before  they  pass  on  into  the  cortex  of  the  bone 

itself.     But,  in  respect  to  vascularifry,  that  of  the  perios-  Less  vascular 

i  .  than  medul- 

teum  is  very  much  less  than  that  of  the  medullary  tissue  ;  ^y  tina™. 

and,  from  the  large  quantity  and  peculiar  character  of  the  fibres  of 
connective  tissue  which  it  contains,  it  is  dense,  strong,  and  elastic. 
In  the  natural  state  it  is  also  firmly  adherent  to  the  circumferential 
laminae  of  the  bones  in  contract  with  which  it  is  placed. 

The  periosteum,  from  lying  in  immediate  relation  with  the  com- 
paratively solid  and  unyielding  osseous  tissue,  is  exceedingly  apt  to 
suffer  injury  from  violent  causes.  It  is  liable  to  be  bruised  by  the 
external  application  of  force  in  the  nature  of  contusion  (contusing 
force),  and  is  then  found  to  present  an  ecchymosed  appearance, 
occasioned  by  the  extravasation  of  blood  from  ruptured  capillary 
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vessels.  Ecchymosis  of  the  periosteum  is  not  unfrequently  pro- 
duced by  the  stroke  of  gunshot  projectiles,  by  the  kicks  of  horses 
and  mules,  and  by  violent  blows  of  any  kind  inflicted  over  a  bone, 
especially  if  it  be  but  thinly  covered  with  soft  tissues.  The  perios- 
teum is  also  liable  to  suffer  solutions  in  its  continuity  from  gunshot 
wounds,  incised  wounds,  and  osseous  fracture.  In  connection  with 
contused  and  lacerated  wounds  of  the  periosteum,  there  is  almost 
Ecchymosig.  always  considerable  ecchymosis,  and  occasionally  the 
sed-  space  occupied  by  the  extravasations  of  blood  is  very  large. 
We  have  always  found  more  or  less  ecchymosis  of  the  periosteum 
in  connection  with  fractures  and  gunshot  wounds  involving  bone. 
Not  unfrequently  the  ecchymosed  appearance  of  this  membrane 
extends  to  a  considerable  distance  from  the  immediate  seat  of  the 
injury,  especially  in  cases  where  the  long  bones  are  wounded  by 
gunshot  projectiles,  and  seems  to  be  produced  in  the  following  way. 
The  osseous  tissue  when  struck  by  a  musket-ball,  for  example,  is 
thrown  into  vibrations,  and,  at  the  same  time,  the  periosteum  and 
the  medullary  tissue  are  also  thrown  into  vibrations  along  with  the 
bone.  But,  from  the  difference  in  respect  to  density  and  elasticity 
between  the  periosteum  and  the  bone,  it  results  that  their  respective 
vibrations  are  not  rhythmical,  and  the  discordance  may  be  so  great 
as  to  rupture  the  capillary  blood-vessels  of  the  periosteum.1  The 
distance  to  which  ecchymosis  of  that  membrane  produced  in  this 
way  may  extend,  will  depend  largely  upon  the  degree  of  the  force 
which  produces  the  vibrations.  In  some  cases  it  has  been  found 
to  embrace  almost  the  whole  extent  of  the  diaphysis  of  a  long 
bone. 

Now,  growing  out  of  this  ecchymosis  of  the  periosteum,  and  of  the 
violence  which  has  produced  it,  there  is  almost  always  more  or  less 
inflammatory  irritation  of  this  membrane ;  and,  not  unfrequently, 
this  irritation  becomes  so  intense  as  to  induce  the  inflammatory 
process,  and  develop  a  true  periostitis  of  a  traumatic  character. 

Traumatic  inflammation  of  the  periosteum  is  generally  a  repar- 
Generaiiya  ative  process,  and  terminates  in  the  formation  of  new 

reparatiye  .  .  .   ,      .  •,.  /., 

process.  osseous  tissue,  which  in  turn  may  disappear  soon  atter 
the  subsidence  of  the  inflammatory  irritation,  provided  the  new 
osseous  formation  is  not  essential  to  the  well-being  of  the  or- 

i  On  this  point  Pirogoff  remarks,  "  That  which  Neuderfer  has  said  concerning  the  effects 
of  a  projectile  upon  the  periosteum,  I  find  very  characteristic  and  agreeing  with  my  own 
convictions.  '  An  elastic  bone  struck  by  a  projectile  is  thrown  into  vibrations  of  a  certain 

extent  and  duration,  like  a  tense  cord  or  spring If  the  bone  vibrates  too  rapidly 

so  that  the  periosteum  and  other  soft  parts  cannot  follow  these  vibrations  or  movements, 
the  membrane  becomes  detached  from  the  bone.'  " 
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ganism.  In  the  stumps  of  amputated  limbs  we  have  not  uiifre- 
quently  seen  the  periosteum  much  thickened  and  reddened,  i.  e. 
inflamed,  and  detached  from  the  end  of  the  stump-bone  upwards  to 
the  distance  of  several  lines.  In  such  cases  there  is  usually  an- 
nular necrosis,  and  the  consequence  is  that  after  the  ring  of  dead 
bone  has  been  exfoliated,  a  new  osseous  growth  developed  from 
the  proliferating  layer  of  the  inflamed  periosteum,  assists  in  repair- 
ing the  loss  of  bony  substance  occasioned  by  the  necrosis.1 

Occasionally,  however,  traumatic  periostitis  proceeds  to  the 
formation  of  purulent  matter.  In  such  cases  the  suppur-  occasionally 
ative  inflammation  of  the  periosteum,  for  the  most  part,  but^wom*' 
occupies  but  a  limited  space,  and  the  purulent  collection  diffuse- 
is  formed  between  it  and  the  bone,  or,  in  other  words,  a  circum- 
scribed periosteal  abscess  is  produced.  In  very  rare  instances,  it 
has  been  related  of  traumatic  periostitis,  that  it  was  diffuse  in  char- 
acter, and  accompanied  also  by  diffuse  suppuration ;  but  such  an 
instance  I  did  not  meet  with  during  the  late  war,  and  I  have 
neither  heard  nor  read  of  such  a  case  occurring  in  our  army  during 
that  period,  although  I  have  made  diligent  inquiry  to  that  end. 
Of  course  primary  inflammation  of  the  periosteum  alone  is  here 
referred  to.  One  of  the  most  striking  differences  which  I  have 
noticed  between  the  clinical  history  of  traumatic  osteo-myelitis  and 
that  of  traumatic  periostitis,  is,  that  while  the  former  exhibits  a 
strong  tendency  to  run  into  the  stage  of  suppuration,  the  latter 
seldom  produces  such  a  result,  and  that  while  the  former  frequently 
destroys  the  life  of  its  victim,  the  latter  almost  never  proves  fatal. 
During  the  whole  period  of  the  late  war,  among  several  thousand 
wounded  who  came  under  my  own  observation,  I  did  not  even  see 
one  fatal  case  of  primary  inflammation  of  the  periosteum  ;  and  I  can 
go  further,  and  declare  that  during  all  that  time  I  did  not  even 
meet  with  one  instance  of  primary  periostitis  produced  by  any  cause 
whatever  that  proved  to  be  troublesome  in  its  management.  But, 

1  Periostitis  gives  rise  to  new  bony  growths,  because  the  deep  or  osteogenetic  layer 
of  the  periosteum  is  excited  to  abnormal  activity.  The  new  cell  growths  become  bone- 
corpuscles,  and  the  new  intercellular  substance  calcified  osteine.  The  process  consists  of 
direct  transformation  of  preexisting  structures.  "  There  is  no  mysterious  organization  of 
a  previously  exuded  juice,  no  development  of  Blastema  or  of  exudation  corpuscles,  no 
transformations  of  blood-clots  or  of  supposititious  lymph.  There  is  no  new  process  brought 
into  action ;  nothing  but  a  traumatic  excitation  of  the  ordinary  bone-producing  functions  of 
the  periosteum.'1''  See  Oilier  in  American  Journal  Medical  Sciences,  January,  1868,  p.  153. 
In  the  cases  belonging  to  the  category  which  we  are  now  considering,  the  excitation  of 
the  osteogenetic  or  proliferating  layer  of  the  periosteum  is  inflammatory  in  its  nature. 
When  raised  beyond  a  certain  point,  the  product  of  the  proliferation  becomes,  not  new 
osseous  tissue,  but  purulent  matter,  and  thus  an  abscess  may  form  in  connection  with 
bone. 

29 


450  NECROSIS   WITH   LAMINATED   EXFOLIATION. 

during  the  same  period,  primary  osteo-myelitis  of  a  traumatic  origin 
was  a  disease  which  frequently  came  to  my  notice,  and  was  very 
often  seen  to  produce  a  fatal  result ;  indeed,  it  was  one  of  the  most 
frequent  of  all  the  causes  of  death  occurring  from  gunshot  wounds 
involving  bone,  or  from  surgical  operations  undertaken  for  the  relief 
of  this  kind  of  injury.  Again,  while  during  the  last  four  months 
(prior  to  the  time  of  this  writing,  March  25,  1866),  I  have  met 
with  ten  cases  of  osteo-myelitis  occurring  in  civil  practice,  nine  of 
which  belonged  to  the  acute  and  one  to  the  chronic  variety  of 
this  disease,  six  of  which  died,  and  the  remaining  four  were  saved 
by  the  performance  of  surgical  operations  (e.  g.,  amputation  in  two 
instances),  I  have  not  seen  a  single  instance  of  primary  periostitis 
that  proved  dangerous  to  life.  From  these  facts  I  have  been  led 
to  believe  that  while  primary  periostitis  is  a  disease  of  importance, 
and  should  not  be  overlooked,  primary  osteo-myelitis  is  a  disease 
of  much  greater  importance,  and  much  more  destructive  to  human 
life  ;  that  the  one  is,  for  the  most  part,  troublesome  because  it  is 
inconvenient  to  bear,  and  the  other  because  of  its  fatal  character. 

When  the  periosteum  is  inflamed,  its  color  becomes  reddened, 
and  its  thickness  increased.  At  the  same  time  the  tenacity  with 
which  it  adheres  to  the  bone  itself  is  diminished.  If  the  inflam- 
matory process  in  it  proceeds  to  the  formation  of  pus,  the  purulent 
matter  is  collected  between  it  and  the  bone.  In  such  cases  ne- 
Laminated  crosis  of  at  least  the  denuded  circumferential  laminae  is 
fgxap^to°«!-  Ver7  apt  to  OCCUIS  an(i  tne  dead  bone  is  ultimately  dis- 
cur-  posed  of  by  laminated  exfoliation.1  Extensive  necrosis, 

however,  as  a  result  of  the  detachment  of  the  periosteum  from 
primary  inflammation  of  this  membrane  alone,  occurs  but  very 
rarely,  according  to  my  observations. 

The  following  case  affords  a  good  example  of  the  character  of 
the  exfoliation  of  dead  bone  which  pertains  to  traumatic  primary 
periostitis. 

CASE  LH.  Gunshot  Wound  of  Left  Thigh  ;  the  Buttet  grazed  the 
Femur  without  fracturing  it ;  Suppuration  continued  over  Three  Years, 
with  Occasional  Discharge  of  Scales  of  Bone  (Exfoliations)  ;  contributed 
by  H.  M.  Lyman,  M.  D.,  of  Chicago,  111.  —  Isaac  D.  Page,  Co.  K,  57th  111. 

1  I  have,  however,  seen  a  considerable  number  of  cases  wherein  the  bone  was  extensively 
denuded  of  periosteum,  that  were  not  followed  by  the  exfoliation  of  any  dead  osseous  tissue 
whatever.  The  bones  in  which  I  have  seen  this  occur,  were  those  of  the  cranium,  the  face, 
the  thigh,  and  the  leg.  On  the  same  point  Mr.  Holmes  says,  "  It  is  true  that  large  separa- 
tions, and  even  extensive  destruction,  of  the  periosteum  may  occur  without  the  death  of 
any  portion  of  the  bone."  System  of  Surgery,  vol.  Hi.  p.  641.  London,  1862. 
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Vols.,  aged  24,  was  wounded  at  the  battle  of  Shiloh,  Term.,  April  5, 1862, 
by  a  rifle-ball  which  entered  his  left  thigh  three  inches  above  the  articu- 
lation of  the  knee,  and,  passing  horizontally  from  left  to  right  under  the 
quadriceps  extensor  cruris  muscle,  grazed  the  anterior  surface  of  the 
bone,  and  emerged  upon  the  inner  surface  of  the  thigh.  Patient  was 
treated  in  the  U.  S.  Hospital  at  Evansville,  Ind.,  where  he  remained  five 
months.  During  the  first  five  weeks  he  was  confined  to  his  bed,  the 
limb  being  kept  constantly  extended.  This  treatment  resulted  in  cica- 
trization of  the  wound,  and  complete  anchylosis  of  the  knee.  Was  re- 
tained in  hospital  for  five  months,  and  then  discharged  from  the  service. 
Every  few  weeks  an  abscess  forms  about  the  place  of  injury,  and  on 
being  opened,  whether  spontaneously  or  otherwise,  discharges  for  a  few 
days,  sometimes  giving  an  outlet  to  small  scales  of  bone. 

Present  Condition,  July  15,  1865.  —  An  abscess  has  just  been  opened 
close  to  the  original  cicatrix  upon  the  inner  face  of  the  limb.  There 
is  complete  anchylosis  of  the  knee,  and  the  patella  is  adherent. 

A  probe  reached  carious  bone,  but  no  loose  necrosed  fragments  were 
discoverable.  There  is  no  shortening,  and  he  is  able  to  use  the  limb, 
when  the  abscesses  are  closed.  , 

Concerning  gunshot  lesions  of  the  periosteum  and  their  conse- 
quences, Pirogoff  says :  — 

"  Whenever  a  bone  injured  by  a  projectile  is  carefully  examined,  the 
following  changes,  which  I  consider  of  the  utmost  importance,  are  found 
in  the  periosteum  and  medullary  cavity. 

"  The  periosteum  is  found  either  exposed  and  suggillated  (ecchymosed) 
or  detached  to  a  greater  or  less  extent  from  the  bones  and  soft  parts  as 
well  as  suggillated.  The  extravasated  blood  is  either  limited  to  one  spot  or 
disseminated.  I  have  not  unfrequently  observed,  after  amputations  per- 
formed at  a  considerable  distance  from  the  injured  point,  small  puncti- 
form  periosteal  extravasations.  It  may,  therefore,  with  great  Effects  ?f 

» '  &  concussion 

probability,  be  assumed  that  the  concussion  in  comminuted  «pon  perios- 
gunshot  fractures  is  propagated  through  the  entire  diaphysis  to  Pirogoff. 
its  place  of  junction  with  the  epiphysis,  detaching  the  periosteum  at  some 
points  to  a  greater,  at  others  to  a  less  extent,  and  rupturing  the  small  con- 
necting and  anastomosing  vessels.  By  these  changes,  and  by  similar  ones 
in  the  medullary  tissue,  may  be  explained  the  extensive  necrosis  occur- 
ring so  frequently  after  amputation,  and  also  the  not  unfrequent  osteo- 
myelitis. 

"  The  true  (proper)  sac-like  sub-periosteal  extravasation  is  found  in  the 
cranium,  only  now  and  then,  after  glancing  blows  from  projectiles.  In 
the  long  bones  it  is  exceedingly  rare ;  I  have  only  met  with  it  after 
severe  contusion  of  the  tibia.  Under  other  circumstances,  periosteal 
extravasations  are,  for  the  most  part,  either  diffused  or  punctiform.  If 
the  bone  be  crushed,  the  periosteum  in  the  vicinity  of  the  fracture  is  not 
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unfrequently  found  detached  like  a  flap,  and  separated  from  the  bone 
and  soft  parts  by  extravasated  blood.  Ichorous  suppuration  of  the  sub- 
periosteal  extravasation,  secondary  detachment  of  the  periosteum  by 
suppuration,  exposure  of  bone,  necrosis,  and  osteophytic  formations, 
are  almost  inevitable  consequences  of  this  traumatic  concussion  of  the 
periosteum.  Whoever  has  had  much  to  do  with  the  conservative  treat- 
ment of  gunshot  fractures  of  the  upper  extremity,  and  has  often  had 
occasion  to  perform  secondary  resection  in  these  cases,  knows  how  far 
the  purulent  accumulations  may  reach  under  the  periosteum,  and  to 
what  distance  the  osteophytic  formations  may  extend.  But  also  in  in- 
stances where  there  has  been  no  injury  of  bone,  there  sometimes  occurs 
after  long  suppurating  wounds  near  bone,  particularly  in  the  vicinity  of  an 
epiphysis,  this  phenomenon  in  so  marked  a  degree  that  the  idea  readily 
suggests  itself  that  an  unrecognized  fracture  may  have  existed.  Be- 
yond doubt  the  unexpected  osteophytic  formations  taking  place  under 
such  circumstances  must  be  ascribed  to  concussion,  local  detachment  of 
the  periosteum,  and  to  scattered  extravasations  underneath  it.  It  is  but 
seldom  after  slight  glancing  blows  from  spent  balls  that  clearly  defined 
periosteal  contusions  are  met  with,  such,  for  example,  as  occurred  in  the 
case  mentioned  by  Stromeyer.  (A  shot  struck  the  os  calcis  on  its  outer 
side,  without  perforating  the  boot.  After  a  short  time  a  tumor  was  felt 
at  the  injured  point  very  similar  in  shape  to  the  half  of  a  musket-ball.) 
In  examining  amputated  limbs  in  cases  where  the  periosteum  presented 
punctiform  suggillations,  though  still  adherent  to  the  bone,  it  has  ap- 
peared to  me  to  admit  of ,  being  detached  with  more  ease  from  the 
entire  shaft  than  in  the  normal  condition.  Examination  of  limbs  re- 
moved in  the  intermediate  period,  very  frequently  discloses  suppuration 
of  the  sub-periosteal  extravasations,  and  a  serous  and  sero-purulent 
infiltration  of  the  periosteum.  It  is  probable  that  the  acute  purulent 
oedema  of  the  deep  cellular  planes,  which  sometimes  follows  severe  injury 
of  bone,  is  the  direct  consequence  of  these  lesions  of  the  periosteum." 

But  these  periosteal  lesions  are  almost  always  accompanied  with 
corresponding  lesions  of  the  marrow.  Moreover,  in  such  cases  the 
medullary  tissue  usually  presents  the  inflammatory  process  at  a 
stage  much  further  advanced  in  the  work  of  destruction,  than  the 
periosteum.  In  such  cases  the  medullitis  almost  invariably  proves 
to  be  more  destructive  to  tissue  and  dangerous  to  life  than  the 
periostitis.  In  such  cases  the  medullitis  generally  becomes  in 
reality  the  chief,  and  the  periostitis  the  subordinate  affection  ;  and 
secondary  ostitis  with  necrosis  occurs  more  in  consequence  of  the 
former  than  the  latter  disorder. 

Oilier,  in  treating  of  the  inflammatory  changes  which  are  pro- 
duced by  traumatic  irritation  of  the  different  structures  which 
enter  into  the  composition  of  bone,  remarks,  that  the  rapidity  with 
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which  these  changes  occurs  varies  very  much  according  to  the 
tissue  affected.  In  the  deep  (osteogenetic)  layer  of  the  perios- 
teum, and  in  the  marrow,  where  the  intercellular  (basis)  substance 
is  loose  and  unresisting,  these  modifications  take  place  more  quickly 
and  readily  than  in  the  fibrous  and  cartilaginous  structures  where 
the  intercellular  substance  is  more  dense.  The  process  is  still 
slower  in  the  osseous  structure  proper,  and  is  almost  totally  inap- 
preciable in  the  completely  formed  adult  bone.1  The  inference  is 
unavoidable  that  inasmuch  as  the  marrow  is  the  softest  and  the 
richest  in  cells  of  the  several  structures  which  enter  into  the  com- 
position of  bone,  even  so  it  is  more  liable  than  the  others  to  suffer 
from  traumatic  .causes,  to  experience  inflammatory  changes,  and  to 
become  transformed  into  pus. 

Besides  primary  periostitis  of  a  traumatic  origin,  three  other 
varieties  of  this  disease  are  recognized.  They  are,  first,  the  scrof- 
ulous, second,  the  syphilitic,  and,  third,  the  rheumatic  form. 

The  symptoms  ordinarily  produced  by  primary  inflammation  of 
the  periosteum  are  pain  referred  to  the  seat  of  the  disease,  and 
more  severe  at  night ;  tumefaction  of  the  periosteum  itself,  which 
can  generally  be  detected  by  manual  examination,  unless  the  in- 
flamed membrane  is  deeply  covered  by  soft  parts,  as  in  the  thigh, 
etc.,  and  tenderness  under  pressure.  If  the  seat  of  the  inflamma- 
tion be  circumscribed  or  limited,  the  swelling  is  commonly  called 
a  node. 

It  is  not  proposed  to  discuss  the  scrofulous,  the  syphilitic,  and 
the  rheumatic  varieties  of  periostitis  at  length  in  this  place,  be- 
cause, in  the  first  place,  the  experience  of  the  late  war  does  not 
appear  to  have  developed  any  new  facts  in  their  clinical  history  ; 
and,  in  the  second  place,  the  treatises  on  surgery  in  general  use 
contain  tolerably  full  accounts  of  them,  especially  their  symptom- 
atology and  therapeutics. 

The  form  of  periosteal  inflammation  which  thus  far  has  claimed 
our  attention  is  the  primary.     A  few  words  should  also  secondary 
be  said  upon  the  secondary  forms  of  this  disease.     We  P61*0811*18- 
have   already  seen,  while  studying  the   subject  of  osteo-myelitis, 
that,  not  unfrequently,  the  inflammatory  process  commencing  in 
the  medullary  tissue  extends  through  the  bone  to  the  periosteum, 
at  a  later  period,  and  produces  in  it  a  series  of  histological  trans- 
formations which  were  then  pointed  out  at  considerable  length. 
l  See  American  Journal  Medical  Sciences,  January,  1868,  p.  150. 
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The  periosteum  also  becomes  inflamed  in  a  secondary  manner, 
sometimes,  by  the  extension  of  the  inflammatory  process  to  it  from 
the  surrounding  soft  parts. 

Occasionally  a  case  is  met  with  in  which  the  inflammatory  pro- 
cess in  an  acute  form  has  been  lighted  up  simultaneously  in  the 
periosteum,  the  marrow,  and  the  osseous  tissue  itself,  constituting 
a  veritable  inflammation  of  the  bone  in  totality.  In  such  cases  the 
progress  of  the  disease  is  generally  very  rapid,  the  local  pain  and 
the  constitutional  disturbance  are  very  great,  necrosis  involving 
the  whole  thickness  of  the  diseased  bone  is  quickly  produced,  and  ex- 
tensive suppuration  within  the  medullary  tube,  likewise  in  the  space 
between  the  detached  periosteum  and  the  bone,  and  sometimes  in 
the  surrounding  soft  parts,  takes  place.  Such  a  coexistent  inflam- 
mation of  the  periosteum,  the  bone,  and  the  marrow,  in  an  acute 
form,  is  one  of  the  most  rapidly  destructive  of  all  the  diseases  with 
which  man  is  afflicted. 

The  Acute  Periostea!  Abscess.  —  We  have  already  stated  that 
Acute  diffuse  inflammation  of  the  periosteum  is  not  a  disease  of 

periostea!          .,  _..  .  -      .  .  .   , 

abscess.  trequent  occurrence.  Ine  acute  periosteal  abscess  which 
must  be  considered  as  one  of  the  consequences  of  diffuse  periostitis, 
occurs  still  more  rarely  than  that  disease.  On  account  of  its  oc- 
casional connection  with,  but  more  especially  its  liability  to  simulate 
osteo-myelitis,  this  form  of  abscess  claims  some  attention  at  our 
hands  in  this  place.  It  is  preeminently  a  disease  of  youth,  and 
occurs  most  frequently  about  the  age  of  puberty.  Of  twenty-three 
cases  collected  by  Chassaignac,  four  occurred  prior  to  the  age  of 
ten  years,  fifteen  between  ten  and  eighteen,  and  four  between 
eighteen  and  thirty- six.1  It  attacks  males  more  frequently  than 
females.  It  invades  the  lower  more  often  than  the  upper  extrem- 
ity. The  strumous  dyscrasiaand  debilitated  conditions  of  the  body 
arising  from  insufficient  food,  unwholesome  dwellings,  and  over- 
work, appear  to  be  predisposing  causes  for  its  development.  In 
the  acute  periosteal  abscess  the  purulent  collection  and  the  swell- 
ing produced  by  it  are  usually  spread  over  a  large  surface.  It  is 
very  apt  to  produce  extensive  necrosis  and  to  put  the  patient's  life 
in  great  jeopardy.  It  is  not  unfrequently  accompanied  by  acute 
suppurative  osteo-myelitis  together  with  inflammation  of  the  osseous 
tissue  itself.  Chassaignac  relates  a  case  of  that  sort,  wherein  the 
disease  was  produced  by  violence.2  But  this  disease  may  occur 

i  Vide  Traiti  Pratique  de  la  Suppuration,  t.  i.  p.  413.  a  Op.  cil.  t.  i.  pp.  436,  437- 
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without  being  complicated  with  suppurative  inflammation  of  the 
medullary  tissue.1     Two  cases  of  acute  periosteal   ab-  chaRsai- 

11  i  111  i  T»I  gnac's  con- 

scess  have  been  observed  by  the  author.  Both  were  elusions. 
children  under  ten  years,  of  the  male  sex,  and  of  a  decidedly 
scrofulous  diathesis.  In  both  the  tibia  was  the  seat  of  the  disease. 
After  long  treatment  both  recovered  with  useful  limbs.  Anti- 
scrofulous  medication  proved  very  beneficial.  Chassaignac,  who 
has  investigated  this  disorder  with  a  good  deal  of  care,  and  written 
the  best  account  of  it  which  we  possess,  has  stated  seventeen 
conclusions  which  he  had  been  led  to  adopt  concerning  it.  They 
are  as  follows  :  — 

1.  The  period   of  youth  and  the  scrofulous    dyscrasia  constitute   a 
notable  predisposition  to  the  acute  periosteal  abscess. 

2.  The  lower  extremities  are  especially  predisposed  to  this  kind  of 
abscess. 

3.  Among  the  causes  of  this  disease  there  ought  to  be  mentioned :  1, 
rheumatic  parentage  ;  2,  humid  dwellings ;  3,  external  blows  ;  4,  strong 
mental  commotion  ;  5,  fatigue,  when  excessive  and  disproportionate  to 
the  age  of  the  subject ;  6,  the  critical  epoch  of  the  eruptive  fevers ;  7, 
the  sudden  suppression  of  suppuration  in  the  fistulous  channels  kept  up 
by  diseased  bone. 

4.  In  acute  periosteal  abscess  the  pain  precedes  all  the  other  symp- 
toms, even  the  fever ;  this  pain  is  excessive,  deep-seated,  and  analogous 
to  that  of  severe  whitlow.     It  gives  to  the  patient  the  sensation  of  im- 
pending fracture  ;  it  is  subject  to  nocturnal  exacerbations. 

5.  This  disease  is  not  accompanied  by  any  alteration  in  the  color  of 
the  skin. 

6.  In  acute  periosteal  abscess  of  the  femur  the  disease  commences 
almost  always  in  the  inferior  half  of  the  bone. 

7.  In  this  disorder  the  tumor  fluctuates,  but  coalesces  with  the  bone. 

8.  The  means  of  perceiving  fluctuation  in  acute  periosteal  abscess  of 
the  thigh,  consists  of  grasping  the  member  with  both  hands  and  prac- 
ticing upon  it  pressure  alternately  in  opposite  directions. 

9.  The  pus  of  this  kind  of  abscess  presents  oil  globules. 

10.  In  acute  periosteal  abscess,  there  is  always  necrosis,  more  or  less 
superficial,  of  the  bone  upon  which  the  abscess  rests ;  the  sequestrum 
which  results  from  it  may  disappear,  either  by  resorption,  or  by  elimina- 
tion in  small  fragments. 

11.  In  acute  periosteal  abscess,  whatever  its  extent  may  be,  the  artic- 
ulations contiguous  to  the  affected  bone  almost  always  preserve  their 
integrity,  while  in  osteo-myelitis  they  are  generally  affected. 

12.  The  acute  periosteal  abscess  is  distinguished  clinically  from  the 

1  Vide  Traite  Pratique  de  la  Suppuration,  t.  i.  p.  437  et  seq.,  Case  148. 
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diffuse  phlegmon  (cellulitis)  :  1,  by  the  absence  of  puffiness  ;  2,  by  the 
presence  of  distinctly  circumscribed  fluctuation ;  3,  by  the  localization 
of  the  swelling  upon  one  bone  in  particular,  as  compared  with  the  diffused 
tumefaction  of  cellulitis ;  4,  finally,  by  the  peculiar  character  of  the 
pain. 

13.  The  first  indication  to  fulfill  in  the  treatment  of  this  disease  is  to 
cut  promptly  and  freely  down  to  the  bottom  of  the  abscess. 

14.  Some  cases  of  acute  periosteal  abscess  require  the  employment 
of  counter  openings. 

15.  In   the  treatment  of  acute    periosteal   abscess,   the  antiseptic 
washes,  the  drainage  tubes,  and  the  perforated  seton,  are  useful  auxil- 
iaries against  putridity  ;  the  douches  with  muriatic  acid,  in  the  propor- 
tion of  from  one  to  two  parts  to  a  thousand,  hasten  the  disappearance  of 
the  sequestra. 

16.  The  acute  periosteal  abscess  may  require  to  be  treated  either 
by  primary  amputation,  on   account   of  the  considerable  disturbance 
which  it  produces,  or  by  secondary  amputation,  when  it  becomes  a  cause 
of  constitutional  exhaustion. 

17.  The  employment  of  the  preparations  of  mercury  is  contra-indicated 
in  the  treatment  of  periosteal  abscess,  especially  when  it  occurs  in  young 
and  scrofulous  subjects.1 

We  have  already  pointed  out  the  method  of  distinguishing  sup- 
purative  inflammation  of  the  medullary  tissue  from  acute  periosteal 
abscess.2 

The  employment  of  free  incisions,  the  administration  of  anodynes 
to  allay  pain,  and  a  nourishing  diet  to  support  the  patient's 
strength,  constitute  no  inconsiderable  portion  of  the  treatment 
appropriate  for  acute  periosteal  abscess.  Cod-liver  oil,  iron,  and 
quinine  also  are  generally  useful,  especially  in  treating  the  scrofu- 
lous forms  of  the  disease. 

According  to  my  own  observations,  suppurative  inflammation  of 
the  marrow  is  a  disease  of  much  more  frequent  occurrence  than 
diffuse  inflammation  of  the  periosteum  of  a  suppurative  character. 

In  respect  to  treatment,  traumatic  periostitis  (primary)  but  sel- 
dom requires  particular  attention.  Generally,  the  remedial  meas- 
ures which  suffice  to  cure  the  injury  sustained  by  the  investing 
soft  parts,  suffice  also  for  the  relief  of  the  inflamed  periosteum. 

1  Vide  Traite  Pratique  de  la  Suppuration,  t.  i.  pp.  488,  439. 

2  See  Diagnosis  of  Osteo-myelitis. 
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These  measures  consist  of  cold  applications,  such,  for  example,  as 
the  cold-water  dressing,  and,  in  severe  cases,  the  ice-dressing, 
quietude,  and  the  local  abstraction  of  blood  in  occasional  instances. 
When  the  acute  stage  has  been  passed,  the  tincture  of  iodine  may 
oftentimes  be  applied  to  the  affected  part  with  benefit.  Occa- 
sionally, however,  purulent  collections  are  established  between 
the  periosteum  and  the  bone  in  consequence  of  injury.  These 
should  be  freely  incised  at  an  early  period,  indeed,  the  earlier  the 
better  after  the  formation  of  matter  has  occurred ;  and  when  ne- 
crosis results  from  them,  the  dead  bone  should  be  extracted  as 
soon  as  it  exfoliates.  When  inflammation  of  the  medullary  tissue 
exists  at  the  same  time  or  is  coincident  with  the  periostitis,  it  re- 
quires the  adoption  of  remedial  measures  calculated  to  lessen  its 
intensity  and  to  obviate  its-  consequences,  which  have  already  been 
discussed  at  sufficient  length. 


CHAPTER  THIRD. 

OF  OSTITIS. 

Infrequency  of  Acute  Primary  Ostitis,  and  the  Reasons  therefor.  —  Varieties  of  Ostitis, 
namely,  Traumatic,  Scrofulous,  Syphilitic,  Rheumatic,  and  Gouty.  —  Traumatic  alone 
discussed.  —  Chronic  Traumatic  Ostitis  not  infrequent  as  a  Secondary  Affection.  — 
Pathological  Changes.  —  Redness  and  Sclerosis,  or  Induration,  are  the  Primary  Changes. 

—  Observations  of  Mr.    Barwell.  —  Subsequent!}'  the  Bone  becomes  lighter  and  more 
porous  (Osteo-porosis)   in    Consequence  of   Interstitial    Medullizations.  —  Sclerosis  and 
Osteo-porosis  sometimes  coexist  in  Different  Portions  of  the   same  Bone.  —  Ostitis  pro- 
ceeding to  Suppuration,  and  forming  sometimes  Chronic  Abscesses  of  Bone,  with  other 
Pathological  Changes  resembling  those  which  occur  in   Abscess  of  the  Soft  Parts. — 
Symptomatology.  —  Wet  or  Mephitic  Gangrene  of  Bone  may  occur  as  a  Result  of  Ostitis. 

—  Treatment,  general  and  local,  in  the  Acute  and  Chronic  Forms.  —  Treatment  of  Chronic 
Abscess  of  Bone. 

PRIMARY  inflammation  of  the  osseous  tissue,  in  an  acute  form,  by 
which  is  meant  an  acute  inflammation  commencing  in  the  bone- 
corpuscles  and  the  calcified  intercellular  substance  of  the  osseous 
tissue  proper,  is  a  disease  which  is  but  rarely  met  with  ;  while 
Acute  pr|-  acute  medullitis  and  periostitis,  but  especially  the  former, 

mary  ostitis  „  ,  ,  ,  .  . . 

rare.  not   uiitrequently  present    themselves    as    primary  dis- 

orders (as  we  have  already  seen),  resulting  from  injury.  Nor  are 
we  surprised  at  this  comparative  rarity  of  acute  primary  ostitis, 
when  we  remember  how  vascular  and  rich  in  cell-structures  the 
medullary  tissue  is ;  while  the  osseous  tissue  proper  is  among  the 
least  vascular  of  all  the  tissues  of  the  body,  and  at  the  same  time  is 
but  scantily  supplied  with  corpuscular  elements.  Acute  inflamma- 
tion, located  primarily  in  the  osseous  tissue,  is  generally  soon  at- 
tended with  inflammation  of  the  periosteum  and  the  marrow,  be- 
cause the  inflammatory  process  quickly  spreads  to  those  structures 
from  its  starting-point  in  the  bone  tissue.  In  such  cases  the  in- 
flammation of  the  marrow  or  the  periosteum  is  truly  a  secondary 
affection,  that  is,  it  has  been  induced  by  a  preexisting  inflamma- 
tory lesion  of  the  bone  structure  proper.  But  acute  ostitis  very 
seldom  stands  in  this  relation  to  either  medullitis  or  periostitis. 
Acute  secondary  ostitis,  however,  not  unfrequently  occurs.1 

1  According  to  Oilier, "  inflammation  does  not  affect  the  bone-cells  proper,  except  second- 
arily; its  first  effects  are  produced  upon  the  marrow  cells,  the  osteogenetic  layer  of  the 
periosteum,  and  the  contents  of  the  Haversian  canals."  (See  American  Journal  Medical 
Sciences,  January,  1868,  p.  152.) 
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The  causes  of  ostitis  are  manifold ;  and  hence  we  recognize  sev- 
eral varieties  of  this  disease.  We  admit,  1st,  the  traumatic,  2d, 
the  scrofulous,  3d,  the  syphilitic,  4th,  the  rheumatic,  and  5th,  the 
gouty  forms  of  inflammation  of  the  osseous  tissue.  We  shall  re- 
strict our  attention  mainly  to  the  first  named,  that  is,  traumatic 
ostitis,  in  what  we  are  about  to  say  upon  the  subject  of  ostitis,  be- 
cause there  is  not  sufficient  space  at  our  disposal  to  permit  us  to 
enter  into  an  extended  consideration  of  the  other  forms  of  this 
malady. 

While  acute  primary  ostitis  occurs  very  rarely  from  any  cause, 
chronic  inflammation  of  the  osseous  tissue  not  unfreqently  presents 
itself  as  a  primary  affection  ;  especially  the  scrofulous,  the  syphi- 
litic, and  the  rheumatic  varieties  of  it.  Chronic  ostitis  chronic 

f  ..  .    .       .        i        p  ,,  ,      .    ..    .  secondary 

or  a  traumatic  origin  is  also  frequently  seen,  but  it  is  gen-  traumatic 

„  ,  .          ,  *  .  ostitis  more 

erally  secondary  in  character ;  that  is,  the  inflammatory  common, 
process  has  commenced  in  a  neighboring  tissue,  such  as  the  marrow 
or  the  periosteum,  and  spread  from  it  to  the  osseous  tissue  proper. 
Cases  X.,  XL,  XXIX.,  XLIV.,  XL VIII.,  LI.,  etc.,  afford  examples 
of  such  an  occurrence.    Now,  while  traumatic  ostitis  of  a  secondary 
character  is  frequently  seen,  traumatic  ostitis  of  a  primary  Primary 
character  is  but   seldom   encountered,  because   the   ele-  oTtltiTrare. 
mentary  structure  of  bone  tissue  is  such  that  it  is  much  less  liable 
than  the  marrow  and  the  periosteum  to  become  irritated  by  me- 
chanical causes.      Such  causes  operating  upon  bone  as  a  whole 
thus  generally  produce  inflammation  in  the  marrow  or  the  perios- 
teum before  the  bone-tissue  becomes  involved. 

The  following  case  affords  the  only  example  of  primary  traumatic 
ostitis  that  came  under  my  observation  during  the  late  war.  It 
is  possessed  of  much  interest  in  other  respects  besides  the  disease 
of  the  bone,  and  therefore  it  is  related  at  length.  The  patient  at 
one  time  fell  into  an  apparently  hopeless  condition,  induced  by 
pya3mia,  from  which,  however,  he  rose  again ;  and  finally  ream- 
putation  effected  his  cure. 

He  was  also  one  of  the  few  patients  whom  I  have  seen  recover 
from  well-marked  pyaemia. 

CASE  LIII.  Primary  Amputation  of  Left  Leg  for  Gunshot  Injuries, 
followed  on  the  Twenty-fifth  Day  by  Pyaemia  from  which  Recovery  took 
Place ;  Stump  healed  entirely  in  Eighty-Jive  Days ;  Stump  afterwards 
became  irritable  and  excessively  painful  from  Chronic  Ostitis  ;  Reampu- 
tation ;  Recovery.  —  Private  Daniel  O'Connor,  Co.  C,  Cobb's  Legion 
(Confederate),  aged  28,  was  admitted  to  the  Stanton  U.  S.  Army  Gen- 
eral Hospital,  September  25,  1863,  having  been  wounded  on  the  21st 
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instant,  by  a  minie  ball,  near  Madison  C.  H.,  Va.  He  states  that  the 
injury  was  a  compound  comminuted  fracture  involving  the  left  ankle- 
joint.  The  leg  was  amputated,  on  the  field,  soon  after  the  infliction  of 
the  wound,  at  its  middle,  by  the  circular  operation.  When  admitted  to 
hospital  the  stump  presented  a  ragged  and  sloughy  appearance.  It 
was  much  swollen  and  painful.  He  had  considerable  constitutional  dis- 
turbance. The  stitches  were  then  taken  out  of  the  stump  and  simple 
dressings  applied,  which,  however,  were  kept  moist  with  liquor  sodse 
chlor.  dilut.  Porter  and  a  generous  diet  were  allowed. 

October  1.  —  A  portion  of  the  flap  has  sloughed  off,  and  an  abscess 
has  formed  among  the  muscles  of  the  leg.  An  incision  was  made,  and 
a  quantity  of  pus  evacuated.  The  stump  presents  a  more  healthy  ap- 
pearance, but  the  fever  continues.  Prescribed  quiniae  et  ferri  citrat. 
grs.  v.,  to  be  taken  three  times  a  day ;  the  stump  to  be  dressed  with 
aqua  calcis ;  the  porter  and  the  nutrients  to  be  continued. 

October  15.  —  The  stump  continued  to  do  well  until  yesterday,  when 
it  became  much  swollen,  and  painful,  and  to-day  presents  an  erysipela- 
tous  appearance.  Ordered  the  ice-dressing  to  be  applied  to  the  stump, 
the  quinine  and  iron  to  be  continued,  and  spts.  frumenti  f.  Si.  to  be 
administered  every  four  hours. 

October  16.  —  In  the  afternoon  he  had  violent  rigors,  followed  by 
fever,  and  at  night  he  sweat  profusely.  Ordered  tinct.  ferri  muriut. 
gtts.  xx.,  to  be  taken  every  six  hours,  and  the  whiskey  to  be  continued. 

October  17.  —  He  had  several  rigors  to-day,  with  fever,  sweats,  and 
vomiting.  Directed  the  same  treatment  to  be  continued  and  a  sinapism 
to  be  applied  to  his  epigastrium.  He  has  great  debility. 

October  18.  —  The  track  of  the  lymphatic  vessels  of  the  thigh  is  red 
and  inflamed,  and  the  glands  of  the  groin  are  swollen.  Ordered  a 
lotion  of  lead  and  opium  to  be  applied  to  the  thigh,  the  iron  to  be  admin- 
istered every  four  hours,  and  the  whiskey  every  three  hours. 

October  19.  —  The  swelling  of  the  stump  and  the  inflammation  of  the 
lymphatics  are  less  this  morning,  but  his  countenance  and  skin  gener- 
ally present  a  yellow  appearance.  He  says  he  feels  much  better. 
Directed  the  same  treatment  to  be  continued. 

October  20.  —  He  had  rigors  and  fever  this  morning,  but  the  stump 
is  less  swollen  and  looks  better. 

October  21.  —  The  inflammation  of  the  lymphatics  has  disappeared, 
but  the  glands  of  the  groin  are  still  enlarged.  His  bowels  being  con- 
fined, he  was  directed  to  take  pulv.  aloes  grs.  x.,  pulv.  rhei  grs.  xx^  at 
once. 

October  22.  —  His  bowels  have  moved  freely,  and  he  is  better  this 
morning.  His  spirits  and  appetite  have  improved.  The  stump  is  less 
swelled  and  inflamed,  and  the  granulations  are  more  healthy  in  appear- 
ance. 

October  23.  —  He  is  more  restless  this  morning,  and  has  considerable 
fever  with  gastric  irritability.  His  tongue  is  dry  and  coated. 
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October  25.  —  His  general  condition  is  better.  The  swelling  of  the 
lymphatic  glands  has  entirely  subsided,  and  that  of  the  stump  is  grow- 
ing less.  His  tongue  is  more  moist  and  his  appetite  improved.  Ordered 
the  iron  to  be  administered  every  six  hours,  and  the  whiskey  every  four 
hours,  in  the  same  doses  respectively  as  heretofore. 

October  29.  —  He  is  doing  well.  An  exfoliation  from  the  end  of  the 
fibula  was  removed. 

November  4.  —  The  stump  is  contracting  and  cicatrizing.  An  ex- 
foliation from  the  end  of  the  tibia  was  removed  to-day.  Reduced  his 
allowance  of  whiskey  to  four  ounces  daily. 

December  15.  —  The  stump  has  healed.  He  says  that  it  is  painful. 
His  general  condition  is  good. 

January  15,  1864  —  He  continued  to  complain  very  much  of  pain 
located  in  the  stump.  Instead  of  subsiding  it  appeared  rather  to  in- 
crease as  the  consolidation  of  the  interior  advanced.  The  cicatrix  was 
observed  to  be  thin,  blue-colored,  tender,  and  firmly  adherent  to  the 
end  of  the  tibia.  Some  thickening,  apparently  of  the  periosteum,  was 
observed  on  the  front  of  the  tibia.  This  thickening,  flattened  in  shape, 
extended  a  distance  of  one  or  two  inches  above  the  end  of  the  tibia.  Jt 
was  the  seat  of  so  much  tenderness  that  the  patient  would  not  allow  it  to 
be  thoroughly  examined  by  the  touch.  He  complained  of  tenderness  also 
at  the  end  of  the  fibula.  The  stump  was  somewhat  warmer  than  natural, 
but  not  swelled  as  a  whole.  There  was  no  swelling  of  the  stump  what- 
ever, aside  from  the  amount  of  periosteal  thickening  already  described. 
It  presented  no  abnormity  in  color  besides  the  blueness  of  the  cicatrix 
above  mentioned.  He  said  the  pain  was  constant,  heavy,  and  aching  in 
character,  and  located  about  the  end  of  the  tibia  at  the  periosteal  thick- 
ening, and  at  the  end  of  the  fibula,  being  more  severe,  however,  in 
the  former  than  in  the  latter  locality.  He  said  also  that  the  pain  lasted 
all  the  while,  both  day  and  night,  in  about  the  same  degree  of  intensity  : 
if  there  was  any  difference  it  was  rather  more  severe  at  night.  He  was 
ordered  to  have  the  iodide  of  potassium  administered  to  him  in  full 
doses,  and  to  have  the  compound  iodine  ointment  applied  over  the 
thickened  periosteum.  This  treatment  was  continued  for  some  time, 
and  under  it  the  stump-pain  abated  considerably,  but  did  not  disappear. 
The  thickening  of  the  periosteum  slowly  diminished,  and  finally  went 
away  entirely.  After  a  while  the  medicine  seemed  no  longer  to  do  him 
any  good,  and  its  administration  was  suspended  ;  but  the  heavy,  aching 
pain  in  the  end  of  the  tibia  and  fibula  still  continued,  and,  afterwards, 
appeared  to  become  worse  than  ever. 

In  the  month  of  March  it  was  observed  that  certain  of  the  posterior 
muscles  of  the  stump,  the  gastrocnemius  and  soleus,  especially  the 
former,  were  gradually  contracting,  and  thus  pulling  the  stump  out  of 
shape. 

By  the  fore-part  of  April  the  stump  had  assumed  decidedly  a  wedge- 
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shape  (the  apex  being  at  the  end  of  the  stump-bones),  from  progressive 
contraction  of  the  calf-muscles.  The  flexor  muscles  of  the  leg,  the  ham- 

O7 

string  muscles  (namely,  biceps,  semi-membranosus,  and  semi-tendinosus), 
also  were  becoming  contracted,  and  firmly  holding  the  knee  partially 
bent.  He  complained  bitterly  of  the  pain,  which  was  still  accompanied 
by  considerable  tenderness  about  the  end  of  the  stump-bones.  He  was 
pale,  weak,  and  thin,  and  his  countenance  expressed  great  suffering. 
Both  the  local  symptoms  and  the  general  condition  of  the  patient  now 
demanded  that  the  focus  of  irritation  should  be  removed  without  further 
delay.  The  symptoms  clearly  indicated  that  the  osseous  tissue  of  the 
stump  was  diseased,  and  that  it  should  be  removed  by  operation. 

Now,  in  such  cases  two  methods  of  operative  procedure  may  be  em- 
ployed. We  can  either  cut  into  the  stump,  separate  the  soft  parts  from 
the  bones,  and  saw  them  off  at  a  suitable  point,  or  we  can  reamputate  at 
some  place  still  higher  up.  The  uncertainty  with  regard  to  the  extent 
to  which  the  bones  might  be  diseased  in  this  case,  and  the  large  amount 
of  contraction  on  the  part  of  the  calf-muscles  determined  me  to  adopt 
the  latter  method. 

April  14. — The  leg  was  accordingly  reamputated,  by  the  author, 
at  the  place  of  election  by  the  double-flap  method,  the  patient  being 
etherized.  The  muscles  presented  a  red  color,  and  were  not  fatty. 
The  operation  was  attended  with  a  good  deal  of  shock,  although  not 
more  than  a  tablespoonful  of  blood  was  lost.  The  flaps  were  carefully 
coapted  and  secured  by  several  points  of  interrupted  suture,  and  several 
strips  of  isinglass  plaster.  Several  circular  turns  of  a  roller  bandage 
were  applied  round  the  stump  in  order  to  give  it  adequate  support,  and 
a  dose  of  morphia  was  administered.  Reaction  came  on  promptly. 

The  examination  of  the  amputated  part  showed  the  presence  of  a  low 
grade  of  inflammation  in  the  lower  part  of  the  stump-bones.  On  splitting 
the  tibia  its  compact  tissue  was  seen  to  present  a  dark-red  color  and  to 
contain  more  blood  than  natural  for  a  distance  of  nearly  two  inches 
above  the  original  stump-end.  The  periosteum  was  easily  peeled  off"  in 
this  locality,  (but  not  elsewhere)  and  the  exposed  osseous  surface  was 
somewhat  rougher  than  natural,  and  dark-red  in  color.  The  periosteum 
itself  in  the  same  locality  was  somewhat  thickened  and  reddened. 
Within  the  medullary  canal  a  moderately  thick  plate  of  new  bone,  also 
dark-red  in  color,  was  found  attached  to  the  internal  surface  of  the  in- 
flamed part  of  the  bone,  but  nowhere  else.  This  new  osseous  lamina 
was  but  loosely  connected  with  the  inflamed  bone.  The  marrow  was 
pale-yellow,  soft,  and  very  fatty.  It  did  not  exhibit  any  evidence  of  be- 
ing inflamed  at  any  point.  It  did  not  even  exhibit  abnormal  vascularity 
at  any  point.  The  end  of  the  tibia  was  well  rounded  off,  and  the 
medullary  canal  was  sealed  up  by  a  thin,  smooth,  white  plate  of  bone. 
It  was  also  observed  that,  at  the  place  of  reamputation,  the  tibia  sawed 
considerably  more  easily  than  usual,  and  that  its  structure  was  more 
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porous  and  spongy  than  natural  (osteo-porosis).  The  compact  tissue 
throughout  the  amputated  bone  was  very  porous  and  spongy,  but  more 
so  at  the  end  than  elsewhere. 

About  the  lower  end  of  the  fibula  the  periosteum  was  much  thickened 
and  hard  like  cartilage.  The  osseous  tissue  in  the  same  locality  pre- 
sented evidences  of  chronic  inflammation  similar  to  those  seen  in  the 
tibia  and  described  above.  The  marrow  of  the  fibula  was  fatty  and  not 
inflamed. 

The  stump-end  of  the  posterior  tibial  nerve  was  somewhat  bulbous, 
but  not  very  markedly  so.  The  sheath  of  the  nerve  appeared  to  be 
somewhat  thicker  than  natural,  but  it  was  not  inflamed,  and  did  not 
compress  its  contents.  The  tissue  of  the  nerve  itself  presented  a  natural 
appearance.  The  blood-vessels  were  properly  sealed  up  and  sound. 

Progress  of  Case  after  the  Reamputation.  April  15.  —  There  is  a 
moderate  amount  of  febrile  excitement.  The  stump  is  but  little  swelled 
and  in  fine  condition. 

April  16.  —  He  has  no  fever  to-day.  The  stump  is  doing  well.  His 
tongue  is  coated  but  little. 

April  17.  —  Pulse  about  100  ;  tongue  more  coated ;  dressed  the 
stump  and  removed  all  the  sutures. 

April  18.  — The  stump  is  now  moderately  swelled,  and  its  integument 
is  red  (erysipelatous)  up  to  the  knee  ;  pulse  about  120.  Prescribed  the 
lead  and  opium  wash  for  the  stump,  hydrarg.  chlorid.  mite  grs.  x.  to  be 
followed  by  sal.  Rochelle  Sss.  and  allowed  spts.  frumenti  with  nutrients. 

April  19. —  Bowels  not  moved;  lymphatic  glands  of  groin  swollen 
and  painful ;  condition  otherwise  about  the  same.  Prescribed  pulv. 
aloes  grs.  x.,  pulv.  rhei  grs.  xx.,  to  be  taken  at  once. 

April  20.  —  Lymphatics  (superficial)  of  thigh,  tender  ;  hard,  like  little 
cords  in  feel,  and  the  skin  over  them  is  discolored  so  as  to  exhibit  dark- 
red  streaks ;  general  condition  better ;  continued  the  stimulants  and  the 
lotion. 

April  21.  —  Inflammation  of  lymphatics  subsiding;  dressed  stump 
and  found  the  major  part  of  it  united  by  adhesion.  Prescribed  tonics ; 
namely,  quiniae  sulph.  grs.  ii.,  elixir  vitriol,  gtts.  xx.,  ter  in  die  sumend. 

April  22.  —  Inflammation   nearly  disappeared;  he  is  doing  well  in. 
every  respect. 

June  3.  —  He  was  transferred  to  Lincoln  Hospital,  the  depot  for 
wounded  prisoners  of  war ;  cured.  The  stump  had  a  good  shape  and 
was  in  good  condition. 

The  healthy  condition  of  the  medullary  tissue  in  this  case,  and 
the  small  amount  of  disease  in  the  periosteum,  show  con-  Proof  that  it 
clusively  that  this  was  an  instance  of  primary  inflamma-  ostitFsnmary 
tion  of  the  bone  itself ;  and  that  its  origin  was  traumatic  is  rendered 
probable  by  the  fact  that  it  followed  amputation. 
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There  can  be  no  doubt  that  the  osteo-porosis  (medullization)  in 
this  case  had  an  inflammatory  origin,  and  that  it  had  been  produced 
by  a  very  protracted  exposure  of  the  osseous  tissue  to  the  inflam- 
matory process.  The  ostitis  had  lasted  over  three  months,  when 
reamputation  was  performed.  The  osteo-porotic  condition  was  also 
more  strongly  marked  at  the  end  of  the  bone  than  elsewhere,  since 
the  inflammation  of  the  osseous  tissue  had  commenced  at  the  end 
of  the  bone,  and  was  therefore  of  an  older  date  in  that  locality 
than  elsewhere. 

When  a  bone  is  invaded  by  the  inflammatory  process  without 
Rwt  path-  producing  necrosis,  the  first  alteration  in  its  appearance 
change,  which  takes  place  is  the  development  of  a  number  of  red 
minute  spots,  which  may  be  exposed  to  view  on  the  exterior  of  the 
bone  by  stripping  off  its  periosteum,  and  in  its  substance  by  making 
a  section  witli  a  saw.1  After  the  inflammatory  process  has  continued 
for  a  longer  time,  the  osseous  tissue  becomes  diffusely  reddened  or 
accquires  a  rosy  hue.2 

The  first  effect  of  the  inflammatory  process  upon  the  osseous 
induration  tissue,  besides  the  alterations  in  color  above  mentioned, 
«roongrthe  nas  seemed  to  me  to  be  an  increase  in  its  density,  that  is, 
first  changes.  ^  production  of  sclerosis  or  induration.  I  have  ob- 
served, not  unfrequently,  in  specimens  of  necrosis  occurring  in  the 
shafts  of  the  long  bones,  whose  formation  had  been  accompanied 
by  acute  ostitis,  that  the  structure  of  the  necrosed  piece  seemed  to 
be  denser  than  natural,  and  that  the  specimen  appeared  to  have  a 
greater  weight  than  that  possessed  by  a  similar  piece  of  healthy 
bone.  I  have  also  noticed  several  times  that,  in  making  longitudi- 
nal sections  of  stump-bones  affected  with  suppurative  osteo-myelitis 
wherein  the  inflammatory  process  had  recently  extended  itself  from 
the  marrow  to  the  osseous  tissue,  the  inflamed  portion  of  the  bone 
was  harder  to  saw  than  the  healthy  part  of  it.8  I  therefore  believe 
that,  speaking  generally,  among  the  first  effects  produced  by  ostitis 
is  induration  of  the  osseous  tissue.4 

1  Vide  Cases  X.  and  XL,  also  Plates  II.,  III.,  and  VI. 

2  Vide  Cases  X.  and  XLVIIL,  also  Plates  II.,  III.,  X.,  and  XI. 
«  Vide  Cases  X.,  XXIX.,  etc. 

*  Concerning  induration  of  the  osseous  tissue  as  one  of  the  results  of  the  inflammatory 
process  operating  in  that  tissue,  Mr.  Harwell,  after  stating  that  inflammation  producing  sim- 
ple induration  of  bone  commences  by  some  enlargement  of  the  lacuna?,  and  that  at  the  same 
time,  the  canaliculi  become  increased  both  in  size  and  number,  says:  "  It  cannot  fail  to  strike 
the  attentive  reader,  that,  in  the  first  of  these  conditions,  [inflammatory  induration]  the  lacunae 
and  canaliculi  being  increased  in  size,  the  actual  osseous  substance  must  be  diminished, 


CONCERNING   OSTEO-POB08IS.  —  AN   EXAMPLE.  465 

But  after  the  inflammatory  process  has  continued  for  a  consider- 
able length  of  time,  the  diseased  portion  of  the  bone  becomes 
lighter  and  more  porous  than  natural.  This  is  precisely  what  hap- 
pened in  the  case  just  related. 

We  have  also  seen  that  it  occurred  in  several  others  of  our  cases. 
This  condition  is  called  osteo-porosis.  It  denotes  that  the  portion 
of  osseous  tissue  affected  by  it  has  been  subjected  to  in-  osteo-porosta 
flammatory  irritation  for  a  considerable  length  of  time.1  later> 
It  is  produced  by  an  interstitial  metamorphosis  of  the  osseous  ele- 
ments occupying  bone  territories  or  lamellae  into  medullary  tissue 
in  the  way  already  pointed  out.2  The  Haversian  canals  of  the 
compact  structure  were  found  to  be  enormously  enlarged.  Osteo- 
porosis is  a  condition  of  bone  in  which  interstitial  medullization  has 
occurred.  It  is  thus  that  the  rarefaction  of  osseous  tissue  is  pro- 
duced.8 

The  following  case  affords  another  example  of  inflammatory 
osteo-porosis.  It  also  possesses  sundry  other  interesting  features. 

CASE  LTV.  Gunshot  Fracture  of  the  Arm  which  united,  and,  being 
followed  by  Chronic  Ostitis,  came  apart  again  Nine  Years  afterwards  ; 
Amputation ;  Recovery ;  Osteo-porosis  and  Osteo-myelilis  found  in  the 
Amputated  Member.  —  A  man,  admitted  to  the  Saint  Louis  Hospital  in 
the  service  of  M.  Gerdy,  had  had  his  right  arm  broken,  nine  years  pre- 
viously, by  a  gunshot  projectile.  The  consolidation  of  the  fracture  took 
place  without  unusual  delay.  The  patient  believed  himself  permanently 

and  yet  the  bone  is  condensed;  a  combination  which  at  first  sight  seems  impossible.  But 
if  the  functions  of  the  bone-cells  and  their  branches  be  considered,  this  apparent  discrepancy 
becomes  not  only  reconciled,  but  the  interdependence  of  the  two  processes  will  be  found 
necessary.  The  lacunae  and  canaliculi  being  the  nutrient  portions  of  the  bone,  it  follows 
that  their  assumption  of  more  active  performance  would  be  followed  by  increased  nutrition 
of  the  parts  they  supply ;  hence  to  increased  condensation  of  those  parts ;  —  to  greater  hard- 
ness of  the  bone.  This  condition  has  its  physiological  analogies,  for  not  only  is  dentine 
more  tubular  than  bone,  but  where  a  hard  condition  is  necessary  there  do  we  find  a  more 
complete  tubular  arrangement  of  elements.  The  hardest  ivory  is  most  closely  permeated 
by  tubes.  The  external  shell  of  certain  crustacese,  as  the  crab  and  the  lobster,  becomes 
tubular  instead  of  cellular  in  those  hard,  tooth-like  projections  on  the  inside  of  the  claw.  In 
fact,  this  commencement  of  the  inflammatory  process  is  in  bone,  as  in  other  parts,  increased 
nutrition,  and  in  its  least  marked  form  is  hardly,  if  at  all,  distinguishable  from  the  condition 
of  growth  in  the  bones  of  very  young  animals ;  it  is  simply  a  very  active  condition  of  the 
cells  of  the  structure."  —  See  Diseases  of  the  Joints,  p.  239,  Am.  ed. 

1  Vide  Case  LI. 

2  See  also  the  account  of  microscopical  examination  and  the  comments  belonging  to  Cases 
XL  VIII.  and  LI. 

8  Mr.  Barwell  says,  while  speaking  of  inflammation  of  the  osseous  tissue :  "  If  the  nutri- 
tive activity  of  the  cells,  which  constitutes  an  indurating  inflammation,  be  increased  to  a 
formative  action,  so  that  they  not  only  grow  still  further  in  size,  but  actually  multiply  with- 
in the  lacunse,  then  follows  absorption  or  softening  of  the  intercellular  osseous  substance  to 
support  this  increased  cell-growth ;  ultimately  discharge  of  the  cells  from  the  lacunae  into 
the  softened  mass." — See  Diseases  of  the  Joints,  p.  240,  Am.  ed. 
30 
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cured  of  his  fracture  of  the  humerus,  when,  at  the  end  of  nine  years, 
inflammation  was  awakened  and  compelled  him  to  apply  for  surgical 
assistance.  An  effort  to  prevent  suppuration  was  vainly  made ;  an 
abscess  came  on,  which,  of  necessity,  was  opened  at  the  level  of  the 
fracture.  Afterwards,  some  small  fragments  of  necrosed  bone,  that  ap- 
peared at  the  orifice  of  the  wound,  were  removed ;  and,  while  waiting 
for  a  cicatrization  that  did  not  occur,  the  callus  softened  and  ended  in 
complete  solution.  In  vain  was  the  arm  placed  in  an  apparatus  for 
fracture;  consolidation  did  not  take  place,  suppuration  persisted,  and 
at  the  end  of  about  six  weeks  of  waiting,  the  digestive  organs  became 
affected,  and  hectic  fever  declared  itself.  Seeing  then  that  the  symptoms 
became  more  aggravated  day  by  day,  the  arm  was  amputated  about  its 
middle,  and  the  patient  recovered  without  any  accident. 

The  bones  removed  were  the  seat  of  an  obvious  inflammation.  They 
were  furrowed  and  riddled  with  holes,  which  were  filled  up  with  vessels. 
The  marrow  was  slate-gray  in  some  places,  red  in  others,  and  suppurat- 
ing at  the  points  corresponding  to  the  wound.  The  inflammation,  which 
primarily  extended  itself  to  the  articulation  of  the  elbow,  it  being  very 
near  the  fracture,  had  induced  anchylosis  by  the  soldering  of  the  bones 
of  the  fore-arm  to  the  humerus,  with  a  material  having  but  little  solidity 
in  other  situations.1 

In  the  same  bone  we  sometimes  find  one  portion  affected  with 
scierosu  and  inflammatory  osteo-porosis,  while  another  part  is  the  seat 

osteo-porosis  .     _  .      ,  .  _,,       «•  «        •  •  i 

sometimes      or  inflammatory  induration.     1  he  following  case  is  a  good 

consentane-  .    .  /»     i  «  i      -i        >       i    n  TTTI   •?  •  i 

ous.  illustration  or  this  pathological  fact.     While  perusing  the 

case  last  related,  the  reader  cannot  fail  to  observe  that  the  marrow 
also  was  inflamed,  that  it  was  slate-gray  in  some  places,  red  in 
others,  and  suppurating  at  the  points  corresponding  to  the  wound. 
In  the  case  about  to  be  related,  the  medullary  tissue  was  likewise 
inflamed  and  suppurating  at  the  seat  of  the  inflammatory  osteo- 
porosis, namely,  the  condyles  of  the  femur  and  the  head  of  the  tibia.2 

CASE  LV.  Gunshot  Wound  penetrating  the  Femur,  followed  by  the  Ex- 
foliation of  much  Bone,  and  Anchylosis  of  the  Knee-joint ;  Suppuration  in 
the  Cancellous  Tissue  at  the  Knee  occurred  Nine  Years  afterwards  ;  Can- 

1  Vide  Traite  Pratique  de  la  Suppuration,  etc.,  par  E.  Chassaignac,  tome  i.  p.  506.  Paris, 
1859. 

2  On  this  subject  Oilier  remarks  in  substance,  that  irritation  of  one  of  the  elements  of 
bone  is  always  transmitted  more  or  less  to  the  others,  and  is  always  diffused  more  or  less 
beyond  the  point  originally  affected.   As  a  result  the  same  bone  may  present  all  the  degrees 
and  varieties  of  inflammation.    In  one  part  there  may  be  undue  medullization  (osteo- 
porosis) in  another  eburnation;  here,  suppuration  and  necrosis — there,  an  exostosis,  or 
ossification  of  the  marrow.     See  American  Journal  Medical  Science!,  January,  1868,  p.  151. 
The  remarks  perfectly  accord  with  my  own  observations;  and  the  more  I  see  of  and  reflect 
upon  the  pathological  processes  occurring  in  bone,  the  more  thoroughly  am  I  convinced  of 
their  truth. 
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celli  enlarged  ( Osteo-porosis)  ;  Amputation  ;  Tissue  of  Shaft  of  Femur 
generally  found  to  be  condensed ;  Result  fatal.  —  Pierre- Jean  Gely  en- 
tered La  Pitie*,  January  20,  1840.  He  had  received  a  gunshot  wound  of 
the  right  thigh  in  the  days  of  July,  1830.  The  ball,  fired  from  an 
elevated  position  (the  colonnade  of  the  Louvre),  struck  the  bone  a  little 
above  and  behind  its  external  condyle.  It  was  extracted  immediately, 
without  difficulty,  and  did  not  appear  to  have  penetrated  deeply.  Nev- 
ertheless, the  inflammation  was  violent,  and  speedily  extended  to  the 
knee.  Numerous  abscesses  formed  about  the  joint,  and  fragments  of 
the  femur  were  discharged  in  abundance.  Later,  the  skin  of  the  anterior 
part  of  the  leg  ulcerated  at  several  points,  and  allowed  some  irregular 
bony  flakes  to  escape.  Finally,  the  patient  recovered  with  the  knee 
anchylosed  at  an  obtuse  angle. 

Gely  followed  the  occupation  of  a  shoemaker,  to  which  his  infirmity 
had  consigned  him.  His  constitution  remained  robust  and  his  health 
excellent  until  about  nine  years  after  the  wound,  towards  the  middle  of 
December,  1839,  when  he  experienced,  without  any  known  cause,  acute 
pains  in  the  knee.  He  was  soon  compelled  to  quit  work  and  apply  for 
surgical  relief. 

When  he  entered  the  hospital  his  knee  was  considerably  swelled ; 
skin  tense,  shining,  and  presenting  a  livid  hue  at  the  level  of  the  cica- 
trices ;  considerable  augmentation  in  volume  of  the  condyles  of  the 
the  femur ;  they  overlapped  the  corresponding  surface  of  the  tibia  in 
every  direction  ;  the  latter  was  not  swelled  nor  deformed.  The  manual 
examination  to  detect  fluctuation  occasioned  much  pain.  He  had  a  pale 
color,  debility,  looseness  of  bowels  for  three  days,  and  fever  with  noc- 
turnal exacerbations. 

July  22.  —  Fluctuation  (deep-seated)  was  recognized  at  the  level  of 
the  internal  condyle ;  an  incision  gave  issue  to  a  great  quantity  of 
pus. 

July  25.  —  A  new  abscess  was  discovered  on  the  outer  side  of  the 
swelling ;  opened  it.  No  denudation  of  the  bone  could  be  discovered  in 
either  abscess. 

July  27.  —  Sanson  practiced  amputation.  Being  struck  with  the 
hardness  of  the  bone,  and  the  length  of  time  required  to  divide  it,  this 
surgeon  scrutinized  the  sawn  surface  and  diagnosed  eburnization.  This 
circumstance  led  him  not  to  attempt  to  get  immediate  union,  and  the 
lips  of  the  wound  were  kept  apart  with  charpie. 

After  some  alternations  of  better  and  worse,  the  patient  died  on  the 
evening  of  August  18. 

Autopsy.  —  The  lungs,  the  brain,  and  all  the  viscera  are  healthy. 

The  periosteum  is  a  little  loosened  on  the  inner  side  of  the  stump- 
bone.  The  marrow  projects  somewhat  beyond  its  extremity ;  but,  on 
splitting  the  bone,  no  appreciable  lesion  is  discovered,  nothing  more 
than  in  the  articulation  of  the  hip.  The  hardness  of  the  bone  arises  less 
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from  a  real  eburnization,  than  from  an  augmentation  of  its  compact  tissue, 
which  also  encroaches  upon  the  medullary  canal. 

Anatomical  Examination  of  the  Amputated  Member.  —  The  two 
abscesses  opened  during  life  did  not  come  from  the  bone. 

At  the  upper  part  of  the  external  condyle  of  the  femur,  a  sunken 
cicatrix  marks  the  place  of  entrance  of  the  ball,  the  course  of  which  we 
can  trace,  being  represented  in  the  soft  parts  by  a  fibrous  cord  of  the 
size  of  a  goose-quill,  and  in  the  bone,  which  it  penetrated  to  the  depth 
of  about  eight  tenths  of  an  inch  (two  centimetres),  by  an  irregular 
nucleus  of  compact  tissue  lodged  in  the  midst  of  the  cancellous  tissue. 

An  incision  with  a  saw,  made  transversely  to  the  course  of  the  ball, 
having  detached  the  anterior  half  of  the  condyles  of  the  femur  and  of 
the  tibia  in  a  single  piece,  allowed  the  interior  of  the  anchylosed  articu- 
lar epiphyses  to  be  examined.  But  the  cancelli  enlarged,  and  com- 
municating with  each  other  everywhere  in  the  condyles  of  the  femur  and 
the  head  of  the  tibia,  were  filled  with  pus  of  a  creamy  consistence  and 
color,  the  perfectly  inflammatory  character  of  which  impressed  Sanson. 
By  the  simple  inclination  of  the  cut  surface  the  pus  flowed  out  from  the 
cancelli  so  that  a  stream  of  water  easily  completed  its  removal.1 

In  cases  similar  to  the  foregoing,  Oilier  considers  that  traumatic 
irritation  of  the  bone  itself  may  produce  an  immediate  increase  in 
the  number  of  osteoplasts,  or,  on  the  other  hand,  may  cause  a 
hyperplasia  of  the  marrow  cells  in  the  interior  of  the  Haversian 
canals.  In  the  latter  case  the  process  may  continue  by  disappear- 
ance of  the  bony  substance,  with  rarefaction  and  subsequent  sup- 
puration of  the  parts  previously  medullized.  Or,  if  the  irritation 
cease  before  this  effect  is  produced,  the  process  of  decalcification 
may  be  arrested  and  the  formation  of  osteoplasts  resumed.  This 
may  even  go  so  far  as  to  result  in  a  veritable  eburnation  —  in  this 
case  the  cure  of  the  inflammation  —  or  it  may,  as  before  observed, 
be  the  primary  effect  of  a  chronic,  slow,  and  long  continued  irrita- 
tion.2 These  views  coincide  with  my  own.  . 

It  is  worthy  of  special  remark  that  in  the  case  just  related,  the 
portion  of  the  femur  in  which  the  inflammatory  process 
nad  existed  longest  was  found  to  be  in  a  state  of  osteo- 
bone>  porosis,  while  the  rest  of  the  bone  that  had  been  sub- 

jected to  inflammatory  irritation  was  in  a  state  of  induration.  It  is 
also  worthy  of  special  remark,  that  the  abnormal  hardness  of  the 
bone  was  produced  by  augmentation  of  its  compact  tissue  —  was  due 

*  Morel-La valle's  case.    Vide  Traite  Pratique  de  la  Suppuration,  etc.,  par  E.  Chassaig- 
nac,  tome  I.  pp.  499,  600.    Paris,  1859. 

*  See  American  Journal  Medical  Sciences,  January,  1868,  p.  151. 
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to  increase  in  the  number  and  thickness  of  the  osseous  lamellae 
with  corresponding  diminution  in  the  number  and  size  of  the 
medullary  spaces  and  the  Haversian  canals. 

Inflammation  of  the  osseous  tissue  not  unfrequently  proceeds 
further  than  the  stage  of  osteo-porosis,  and  produces  sup-  Ostitis  may 
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puration.     It  the  seat  or  the  inflammatory  process  be  cir-  abscess. 
cumscribed,  then  a  chronic  abscess  of  bone  may  be  the  result.     A 
transformation  of  the  osseous  tissue  into  granulation  tissue  and  then 
into  pus  takes  place  through  the  excitation  of  its  histological  ele- 
ments by  inflammatory  irritation,  through  a  limited  space. 

The  next  case  is  an  instance  of  chronic  abscess  of  bone.  In 
such  cases  the  osseous  tissue  surrounding  the  abscess  is  usually  in 
a  state  of  inflammatory  induration  to  a  considerable  depth.  The 
formation  of  purulent  matter  appears  to  be  preceded  by  a  state  of 
local  inflammatory  osteo-porosis,  exterior  to  which  the  osseous  tissue 
is  indurated.  As  the  red  granulation  tissue  becomes  metamor- 
phosed into  pus,  the  osseous  partitions  continue  to  disappear,  until 
finally  the  cavity  of  an  abscess  lined  with  granulation  tissue  is 
formed  in  the  bone. 

On  this  point  Mr.  Bar  well  says  :  — 

"  The  actions  thus  briefly  described  are  remarkable,  not  only  in  them- 
selves, but  also  on  account  of  the  similarity  in  their  results  to  those  of 
inflammation  in  soft  parts,  in  which  we  find  induration,  suppuration 
(circumscribed  or  diffuse),  and  gangrene.  In  both  it  appears  that  the 
first  effect  of  a  tolerably  healthy  inflammation  is  to  harden  and  condense 
the  tissue,  in  which  it  occurs,  and,  subsequently,  to  soften  and  convert  it 
into  pus.  The  process  in  bone  is,  however,  much  slower,  and  months 
may  be  consumed  in  the  establishment  of  a  small  abscess,  which  would 
have  formed  in  about  as  many  hours  in  the  subcutaneous  areolar  tissue  ; 
but  this  difference  is  by  no  means  generic,  and  although  there  may  be 
variation  in  the  mere  rapidity  or  slowness  of  the  process,  the  actions 
are  alike." 1 

CASE  LVI.  Abscess  (chronic)  of  Upper  Part  of  Tibia,  with  Ne- 
crosis, of  Many  Years'  Duration  ;  cured  by  a  Surgical  Operation  ;  re- 
ported by  Dr.  E.  S.  Cooper,  of  San  Francisco.  —  J.  S.,  aged  29,  was 
attacked  with  disease  of  the  tibia  at  the  age  of  five  years,  in  consequence 
of  a  slight  bruise  resulting  in  inflammation.  Several  small  pieces  of 
bone  were  lost  at  different  times,  after  each  of  which  the  patient  gen- 
erally improved  to  such  an  extent  as  to  consider  himself  entirely  well, 
l  Vide  Diseases  of  the  Joints,  p.  233.  Am.  ed. 
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for  a  year  or  two.  The  attack  of  inflammation,  by  which  he  was  led  to 
consult  me, 'occurred  about  four  weeks  since,  during  which  time  he  has 
suffered  much,  and  is  now  so  lame  as  to  be  hardly  able  to  walk  at  all. 
There  are  two  sinuous  channels  leading  from  the  surface  to  the  diseased 
tibia,  the  centre  of  which  can  be  penetrated  with  a  probe  readily,  and 
carious  bone  felt.  There  are  several  cicatrices  at  different  parts  over 
the  tibia,  at  which  exfoliated  bone  has  formerly  been  discharged.  The 
mouths  of  the  sinuous  channels  are  directly  over  the  lower  part  of  the 
knee-joint,  but  both  of  them  course  obliquely  downwards. 

Operation.  —  Chloroform  having  been  administered,  an  incision  five 
inches  long  was  made,  commencing  at  the  lower  edge  of  the  patella, 
and  continuing  down  the  spine  of  the  tibia,  directly  to  the  bone.  A 
transverse  incision  of  one  and  a  half  inches  was  then  made  over  the 
tuberosity  of  the  tibia,  after  which  the  chisel  was  taken  and  the  soft 
parts  raised  up  from  the  front  of  the  bone,  and  both  its  sides.  This 
brought  into  view  an  excavation  in  the  interior  of  the  tibia  filled  with  a 
soft  substance,  which  on  being  scooped  out  gave  vent  to  a  small  amount 
of  purulent  matter,  and  displayed  a  small  cavity  in  the  bone  lined  by  a 
thick  pyogenic  membrane. 

In  dissecting  this  away,  a  small  amount  of  pus  was  seen  issuing  from 
the  parts  below,  when,  on  examination,  a  large  abscess  was  found  in  the 
bone  whence  the  matter  was  discharged.  Its  anterior  wall  was  then 
bored  through,  and  a  considerable  quantity  more  of  pus  escaped.  The 
cavity  of  the  abscess  was  now  found  to  be  about  two  thirds  the  size  of  a 
hen's  egg,  and  containing  a  large  mass  of  pyogenic  membrane  in  nu- 
merous folds.  This  was  carefully  removed,  and  the  surface  of  the  bony 
wall  of  the  abscess  cleared  of  all  soft  substance,  when  the  operation  was 
concluded. 

The  wound  was  dressed  from  the  bottom  with  lint,  and  an  evaporat- 
ing lotion  applied. 

The  patient  suffered  little  or  no  pain  after  the  operation,  and  did  well 
in  every  respect. 

Five  months  after  the  operation  he  was  walking  almost  as  well  as  ever, 
though  the  wound  was  not  entirely  healed.1 

The  symptoms  produced  by  inflammation  of  the  osseous  tissue 
Symptoms  are  tne  following :  Heavy  aching  pain  located  in  the 
of  ostitis.  diseased  bone,  and  generally  more  severe  during  the  night 
than  during  the  day-time,  local  warmth  and  tenderness  under  press- 
ure, swelling  (osdematous)  of  the  soft  parts  without  reddening  of 
the  skin.  Generally  there  is  also  loss  of  appetite,  sleeplessness,  and 
progressively  increasing  pallor,  emaciation,  and  debility. 

i  Vide  American  Medical  Times,  June  21, 1862,  p.  347.  This  account  has  been  made  by 
abridging  somewhat  the  report  published  by  Dr.  Cooper. 
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But  it  is  probable  that  when  the  intensity  of  the  inflammatory 
process  in  bone  is  very  great,  it  may  destroy  the  vitality  Ogtitic  ^^ 
of  the  osseous  tissue  outright,  by  destroying  the  integrity  grene- 
of  the  bone  corpuscles  in  a  manner  analogous  to  what  we  have 
seen  take  place  in  the  medullary  tissue  and  in  the  soft  parts  ex- 
traneous to  bone ;  and  if,  at  the  same  time,  a  strong  putrefactive 
tendency  exists  in  the  circulating  fluids  and  in  the  diseased  tissue 
itself,  a  wet  or  mephitic  gangrene  of  bone  may  be  produced  anal- 
ogous in  many  respects  to  the  wet  gangrene  of  the  soft  parts.1 

Treatment.  —  The  remedial  measures  indicated  for  the  relief  of 
ostitis  may  be  conveniently  divided  into  the  general  or 

•         i  T/»  Treatment. 

constitutional,  and  the  local.  It  the  disease  be  acute  and 
the  vascular  excitement  great,  it  will  be  advisable  to  moderate  it 
by  the  administration  of  such  remedies  as  the  veratrum  viride  or 
aconite,  and  by  saline  draughts,  such  as  the  neutral  mixture 
(liquor  potass,  citratis),  etc.,  and,  in  extreme  cases,  by  venesec- 
tion. Opiates  should  also  be  prescribed  with  the  view  to  allay 
pain.  In  the  sub-acute  and  chronic  forms  of  ostitis,  the  iodide  of 
potassium  is  almost  always  found  to  be  a  remedy  of  very  great 
value.  It  should  be  administered  in  the  way  already  pointed  out.2 
The  local  or  tropical  treatment  required  for  ostitis  does  not  differ 
essentially  from  that  required  for  osteo-myelitis,3  to  which  the 
reader  is  respectfully  referred.  If,  however,  the  disease  proceeds 
to  the  formation  of  a  veritable  abscess  of  bone,  which,  by  the  way, 
is  usually  called  a  chronic  abscess  of  bone,  it  requires  precisely  the 
same  plan  of  treatment  as  the  chronic  abscess  of  the  marrow.  The 
patient  having  been  etherized,  the  osseous  abscess  should  Perforatj0n 
be  laid  freely  open  by  employing  the  trephine,  and  Key's  ofthebone- 
saw,  and  the  chisel,  and  the  gouge,  according  to  the  requirements 
of  the  case.  Then,  all  the  diseased  tissue  should  be  removed  from 
the  interior  of  the  abscess.  Subsequently,  the  after  treatment  should 
be  conducted  with  a  view  to  make  the  wound  of  operation  heal 
from  the  bottom,  which  can  readily  be  accomplished  by  dressing 
it  daily  with  dry  charpie  carried  to  the  bottom.  Finally,  ampu- 
tation may  sometimes  be  necessary,  as  we  found  in  the  case  of 
O'Connor  (No.  LIIL).  Chronic  abscess  of  bone  when  it  involves 
an  articular  epiphysis  also  generally  demands  amputation. 

1  Thus,  then,  we  find  that  even  in  the  bones,  inflammation  consists  of  actions  precisely 
similar  to  those  which  constitute  that  abnormal  state  in  cartilage,  or  in  areolar  tissue, 
namely,  a  superabundant  growth  of  the  cells  of  the  tissue,  which,  destroying  the  intercel- 
lular substance,  become  converted  into  granulation  or  pus-cells,   or  may,  by  becoming 
fatty  and  losing  quickly  their  nutritive  powers,  cause  the  integral  death  of  the  dependent 
tissues.    Vide  Barwell,  On  Disease  of  the  Joints,  p.  241.    Am.  ed. 

2  Vide  pp.  419,  420,  of  this  Section.  »  Vide  pp.  421,  422,  of  this  Section. 


CHAPTER  FOURTH. 

OF  CARIES. 

Signification  of  Term  "  Caries."  —  Disappearance  of  Earthy  Material  and  of  Ostein.  — 
Presence  of  Granulation  Tissue  and  of  Pus.  —  Other  Pathological  Changes.  —  Most  fre- 
quent in  the  Spongy  Tissue  of  Bones.  —  Diffuse  and  Circumscribed  Caries.  —  Simple, 
Scrofulous,  and  Syphilitic,  with  Certain  Points  of  Difference.  —  Phagedenic  Caries.  — 
Caries  a  Result  of  Ostitis  (degenerative).  —  Distinction  hetween  Caries  and  Osteo-porosis. 
—  Process  of  Transformation  in  Caries.  —  Caries  Necrotica.  —  Influence  of  Cachexiae,  of 
Age,  Privation,  etc.  —  Symptomatology.  —  Caries  not  always  accompanied  by  Formation 
of  Purulent  Matter.  —  Caries  with  Absorption ;  with  Condensation.  —  Other  Signs  of 
Caries.  —  Offensive  Odor.  —  Treatment.  —  Remove  the  Cause.  —  Disinfectants.  —  Opera- 
tive Procedures. 

THIS  term  is  here  used  to  signify  ulceration  of  the  osseous  tissue.1 
In  certain  diseased  conditions  of  the  bones  the  osseous  structure 
wastes  away,  the  continuity  of  the  osseous  surface  becomes  de- 
stroyed, and  the  affected  bone  presents  an  excavated,  eroded,  and 
worm-eaten  appearance.  The  excavations  into  the  osseous  struc- 
ture, produced  by  the  ulcerative  process,  are  generally  filled  with 
either  red  or  gelatiniform  granulation  tissue,  which  is  commonly 
found  to  be  suppurating  at  the  same  time.  In  the  portion  of  the 
osseous  tissue  which  surrounds  the  ulceration  it  not  unfrequently 
Sometimes  happens  that  the  earthy  material  disappears  to  so  great 

earthy  mat-  •          .  <•      •  -.  •••  .  •• 

ter,  some-  an  extent  as  to  permit  said  tissue  to  be  easily  cut  with  a 
disappears,  knife,  and  to  be  penetrated  by  a  probe  to  some  depth. 
But,  in  other  cases,  the  animal  matter,  the  ostein,  disappears  here 
and  there,  in  small  spots,  leaving  the  earthy  material  as  little, 
friable,  cretaceous  lumps,  soaked  in  pus  and  surrounded  by  granu- 
lation tissue.  When  the  ulcerative  process  (caries)  commences  on 
the  surface  of  a  bone,  the  periosteum  always  becomes  reddened, 
thickened,  and,  sooner  or  later,  detached  in  the  locality  of  the  caries, 
purulent  matter  collects  between  that  membrane  and  the  carious 

s 

1  Ulceration  of  the  osseous  tissue,  aside  from  that  which  was  required  to  effect  the  separa- 
tion of  necrosed  fragments,  was  not,  according  to  my  experience,  a  matter  of  frequent  oc- 
currence in  our  military  hospitals  during  the  late  war.  I  did,  however,  occasionally  meet 
with  such  an  ulceration  of  the  osseous  tissue  in  the  stump-bones  of  amputated  limbs,  and  in 
bones  that  had  been  fractured  by  gunshot  projectiles,  but  generally  at  an  advanced  period 
in  the  treatment.  Some  of  these  patients  had  a  strumous  diathesis.  I  also  know  of  an 
instance  of  chronic  ulceration  of  the  osseous  tissue  which  was  produced  by  the  presence  of 
a  bullet. 
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surface,  which  after  a  time  perforates  said  membrane,  and  being 
discharged  into  the  connective  or  areolar  tissue  external  to  it,  pro- 
duces an  abscess  there.  At  the  same  time  the  inflamed  perios- 
teum in  the  neighborhood  of  the  ulceration  not  unfre-  Newbone 
quently  proceeds  with  the  development  of  new  osseous  formed- 
tissue  in  plates  and  nodules  having  an  irregular  shape,  and  some- 
times erratic  bony  growths  called  osteophytes  are  also  found  in  the 
soft  parts  external  to  the  periosteum  at  the  seat  of  the  disease.  By 
the  sub-periosteal  development  of  new  osseous  laminae  the  bone 
may  become  considerably  thickened  in  the  neighborhood  of  the 
carious  portion,  especially  after  the  ulcerative  process  has  lasted  a 
long  time. 

In  the  extremities,  caries  occurs  less  frequently  in  the  compact 
tissue  of  the  shaft  of  the  long  bones  than  in  the  spongy  More  fre- 
structure  of  their  epiphyses.     It  is  also  met  with  less  fre-  spongy  than 
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quently  in  the  long  bones,  than  in  the  irregularly  shaped  sue. 
bones  of  the  tarsus  and  carpus.     It  is  not  unfrequently  met  with 
in  the  spongy  tissue  of  the  sternum. 

When  the  ulcerative  process  involves  the  osseous  tissue  to  large 
extent,  the  whole  joint  end  of  the  tibia  or  the  femur  at  Diffuse  and 
the  knee,  for  example,  it  is  called  diffuse  caries  (caries  scribed. 
diffusa  totalis)  ;  but,  when  it  is  confined  to  a  limited  portion  of  the 
osseous  tissue,  it  is  called  circumscribed  caries  (caries  circumscripta). 
The  former  occurs  but  rarely,  while  the  latter  is  not  unfrequently 
met  with.     In  circumscribed  caries  the  osseous  tissue  surrounding 

o 

the  portion  involved  in  the  ulcerative  process  is  generally  in  a  state 
of  inflammatory  induration.  Furthermore,  the  ravages  of  circum- 
scribed caries  are,  for  the  most  part,  limited  to  adults. 

Several  varieties  of  caries  are  recognized.  They  are  the  simple, 
the  scrofulous,  and  the  syphilitic.  The  process  by  which  geveral 
a  fragment  of  necrosed  bone  becomes  separated  from  the  7arieties- 
living  osseous  tissue  which  surrounds  it  affords  an  excellent  exam- 
ple of  the  simple  variety  of  ulceration  of  bone,  or  simple  caries. 
The  scrofulous  and  syphilitic  forms  of  the  disease  are  much  more 
destructive  than  the  simple  variety.  They  derive  their  special 
virulence  from  the  depraved  constitutional  conditions  or  dyscrasiae 
with  which  they  are  accompanied.  While  the  simple  variety  of 
caries  is  a  purely  local  affection,  the  others  are  constitutional  in 
their  nature,  and  while  the  first  named  is  generally  amenable  to 
local  treatment,  the  other  forms  cannot  be  cured  without  consti- 
tutional medication.  To  the  varieties  of  caries  enumerated  above, 
the  phagedenic  should  also  be  added.  It  is,  however,  but  seldom 


474         OSTEO-POROSIS   AND   CARIES.  —  THEIR  RELATIONSHIP. 

met  with,  and  is  frequently  dependent,  to  greater  or  less  extent, 
for  its  virulence,  upon  either  the  scrofulous  or  the  syphilitic 
cachexia.1 

Again,  caries  must  be  considered  as  one  of  the  results  of  the 
Always  in-  inflammatory  process  operating  in  bone.  In  all  cases, 
anddel^  without  exception,  where  it  is  produced,  it  is  occasioned 
directly  by  an  ulcerative  inflammation  of  the  osseous  tissue. 
Hence  it  is  that  the  morbid  process  by  which  caries  is  effected,  is 
sometimes  called  a  degenerative  ostitis,  in  order  to  distinguish  it 
from  the  formative  varieties  of  osseous  inflammation,  especially 
those  which  are  accompanied  by  sclerosis  of  the  osseous  tissue. 

Between  the  abnormally  spongy  condition  of  the  osseous  tissue 
Relationship  produced  by  the  inflammatory  process,  which  we  have 
porosfcaiKi  already  had  occasion  to  describe  under  the  name  of  osteo- 
porosis, and  caries,  a  remarkably  close  relationship  exists. 
In  both  of  them  the  changed  appearance  of  the  osseous  structure  is 
occasioned  by  inflammatory  action.  In  both  of  them  the  histological 
metamorphoses  produced  under  the  stimulus  of  inflammatory  irrita- 
tion are  strictly  analogous  up  to  a  certain  point  in  their  develop- 
ment. After  that  point  has  been  attained,  the  inflammatory  trans- 
formations of  the  histological  elements  continue  to  occur  in  cases 
of  caries,  and  cease  to  occur  in  cases  of  osteo-porosis.  In  a  great 
many  instances  the  former  is  only  a  more  advanced  stage  of  the 
latter,  or,  speaking  more  exactly,  while  both  of  them  are  produced 
by  a  degenerative  ostitis,  the  former  (caries)  exhibits  that  patho- 
logical process  to  us  in  a  more  advanced  stage  than  the  latter 
(osteo-porosis^)  does.  In  cases  of  caries,  the  holes  and  cavities  ex- 
cavated in  the  osseous  tissue  have  a  larger  size  than  they  do  in 
osteo-porosis.  In  cases  of  caries,  the  granulation  tissue  contained 
in  the  holes  and  cavities  is  generally  found  to  be  suppurating,  that 
is,  undergoing  transformation  into  purulent  matter,  while  in  cases 
of  osteo-porosis  the  new  granulation  tissue  is,  for  the  most  part, 
found  to  be  not  undergoing  that  transformation.  Such  are  the 
leading  points  of  both  resemblance  and  difference  between  caries 
and  osteo-porosis. 

When  caries  is  about  to  occur  in  the  spongy  epiphysis  of  a  long 
Processor  bone  or  in  the  cancellous  structure  of  the  irregularly 
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tion.  shaped  bones  of  any  portion  of  the  body,  the  usual  pne- 

i  Vide  Medico-cMrurg.  Transact.,  vol.  xxxix.  p.  285,  for  an  account  of  two  cases  of 
phagedenic  ulceration  of  bone  related  by  Mr.  Caesar  Hawkins.  One  of  them  occurred  in  a 
Mnmx.iis  subject.  In  the  other  case  the  disease  involved  the  calvarium.  Vide,  also, 
Stanley  On  Diseases  of  the  Semes,  pp.  71,  72,  Am.  ed.,  for  an  account  of  three  additional 
cases,  in  all  of  which  the  phagedenic  ulceration  involved  the  tibia.  One  of  these  patients 
was  fifty-three,  another  seventy,  and  of  the  third  the  age  is  not  stated. 
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iiomena  of  protracted  or  reverse  osseous  inflammation  are  presented. 
The  osseous  laminae  become  softened  and  waste  away  under  the 
operation  of  the  inflammatory  process.  Through  its  agency,  the 
calcareous  salts  disappear  from  the  hard  intercellular  substance  of 
the  diseased  bony  plates,  the  firm  ostein  melts  down  into  the  soft 
intercellular  substance  of  granulation  tissue,  and  the  bone-corpus- 
cles multiply  themselves  and  become  transformed  into  granulation 
cells.  In  this  way,  through  the  operation  of  the  inflammatory 
process,  the  osseous  laminae  which  enter  into  the  structure  of  the 
several  partitions  between  the  cancelli  become  converted  into  new 
granulation  tissue,  the  bony  partitions  themselves  become  thinned 
thereby,  and  the  cancelli  enlarged  to  the  same  extent.  In  this 
way,  if  the  operation  of  the  inflammatory  process  be  continued, 
the  osseous  septa  finally  disappear  by  metamorphosis  into  new 
granulation  tissue  (inflamed  marrow),  the  cavities  of  several  can- 
celli become  laid  into  one,  or  coalescent,  until  finally,  in  extreme 
cases,  a  large  portion  of  the  epiphysis  of  a  long  bone,  or  the  spongy 
substance  of  any  other  bone  involved  in  this  morbid  process,  may 
become  transformed  into  a  flesh-like  mass  of  granulation  tissue  per- 
meated here  and  there  by  a  thin  and  brittle  osseous  network,  the 
remains  of  the  bony  partitions  which  originally  separated  the  can- 
celli. But  while  this  is  taking  place,  the  new  granulation  tissue 
itself  is  liable  to  undergo  a  destructive  transformation  through  the 
agency  of  the  inflammatory  process  —  is  liable  to  be  metamorphosed 
into  purulent  matter,  to  greater  or  less  extent,  even  while  it  is  yet 
being  produced.  This  transformation  is  effected  through  the  con- 
version of  the  proliferating  granulation  cells  into  pus  corpuscles, 
and  the  soft  intercellular  substance  of  granulation  tissue  into  the 
liquid  intercellular  substance  of  purulent  matter. 

If  the  granulation  tissue  contained  in  the  carious  cavity  be 
rapidly  transformed  into  purulent  matter,  that  is,  if  the  Carieg  necro_ 
process  of  conversion  be  very  active,  it  happens,  not  un-  tloa" 
frequently,  that  minute  fragments  of  bone  like  grains  of  sand,  both 
coarse  and  fine,  which,  when  examined  with  the  microscope,  are 
found  to  contain  lacunae,  canaliculi,  etc.,  are  detached  and  washed 
away  in  the  purulent  discharge.  This  constitutes  the  so-called 
caries  necrotica,  and,  for  the  most  part,  denotes  that  the  ulcerative 
process  is  advancing  with  considerable  rapidity  in  the  diseased 
bone. 

When  caries  occurs  in  the  compact  tissue  of  the  long  bones, 
which,  indeed,  is  but  seldom  when  compared  with  the  frequency 
of  its  occurrence  in  the  spongy  structure  of  their  epiphyses,  the 
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histological  metamorphoses  attending  its  development  are  essen- 
tially the  same  as  those  presented  by  it  in  the  cancellous  tissue. 

As  already  intimated,  if  the  caries  be  circumscribed,  the  osseous 
tissue  surrounding  the  seat  of  the  ulcerative  process  is  generally 
found  to  be  in  a  state  of  inflammatory  induration  (sclerosis),  and 
sometimes  also  the  bone  as  a  whole  exhibits  considerable  thicken- 
ing in  that  situation  (periostosis). 

On  the  subject  of  caries  Virchow  remarks  :  "  The  whole  pro- 
cess is  a  degenerative  ostitis,  in  which  the  osseous  tissue  changes  its 
structure,  loses  its  chemical  and  morphological  characters,  and  so 
becomes  a  soft  tissue  which  no  longer  contains  lime.  The  tissue, 
which  fills  the  resulting  vacuity  in  the  bone,  may  vary  extremely 
according  to  circumstances,  consisting  in  one  case  of  a  fattily  de- 
generating and  disintegrating  substance  (the  bone-corpuscles  perish- 
ing), and  in  another  of  a  substance  rich  in  cells  and  containing  nu- 
merous young  cells  ;  this  latter  is  formed  by  the  division  and  prolif- 
eration of  the  bone-corpuscles,  and  the  newly  produced  substance  is 
very  analogous  to  marrow.  Under  certain  circumstances  this  sub- 
Granuiations  stance  may  grow  to  such  an  extent,  that  —  if  we  again 
from  bone.  borrOw  our  illustration  from  the  surface  of  the  bone, 
where  a  vessel  sinks  in  —  the  young  medullary  matter  sprouts 
out  by  the  side  of  the  vessel,  and  appears  as  a  little  knob,  filling 
one  of  the  pits  in  the  surface.  This  we  call  a  granulation."  l 

But  the  course  of  degenerative  ostitis,  which,  in  all  cases,  with- 
influenceof  ou^  exception,  is  the  efficient  cause  of  caries,  is  often 
dyscrasise.  modified  very  much  by  the  presence  of  a  depraved  state 
of  the  patient's  constitution,  such,  for  example,  as  that  which  ac- 
companies the  strumous  and  the  syphilitic  dyscrasia.  As  the  ulcer- 
ative process,  when  it  occurs  in  the  soft  parts,  may  be  made  to  pur- 
sue a  particular  course,  and  the  ulcerated  surface  be  made  to  pre- 
sent a  peculiar  appearance,  through  the  agency  of  these  cachexiae, 
even  so  the  ulcerative  process,  when  it  occurs  in  the  osseous  tissue, 
is  often  very  much  aggravated  in  respect  to  both  its  progress  and 
results  by  the  operation  of  the  same  deleterious  causes.  Hence  it  is 
that  we  generally  find  in  cases  of  simple  ulceration  of  bone,  especially 
those  wherein  a  necrosed  fragment  is  separated  by  this  process  from 
the  living  osseous  tissue  with  which  it  happens  to  be  connected,  the 
softening  of  the  osseous  material  does  not  extend  to  any  consider- 
able distance  beyond  the  ulcer  itself,  while  in  cases  of  strumous 
caries  we  not  unfrequently  find  that  the  softening  of  the  osseous 
material  is  very  marked,  and  that  it  often  extends  to  a  consider- 

1  Vide  Lectures  on  Cellular  Pathology,  p.  464.    Am.  Ed. 
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able  and,  sometimes,  to  a  great  distance  from  the  seat  of  the  ulcer- 
ation.  In  the  one  case  the  range  of  the  destructive  process  is  very 
much  more  limited  than  it  is  in  the  other.  The  former  always  be- 
longs to  that  variety  of  caries  which  is  called  circumscribed,  while 
the  latter  not  unfrequently  deserves  the  appellation  of  caries  diffusa. 
Herein  we  are  also  enabled  to  appreciate  the  difference  Healthy  and 
between  healthy  and  unhealthy  ulceration  of  the  osseous  uFceration. 
tissue.  The  first  named,  for  example,  often  consists  in  reality  of  an 
effort  on  the  part  of  nature  to  detach  and  cast  off  a  fragment  of  dead 
bone  or  some  other  foreign  body,  without  the  destruction  of  an  un- 
necessary quantity  of  the  osseous  tissue,  while  in  the  second  named 
the  morbid  process  is  not  circumscribed  by  any  such  narrow  bound- 
aries, and  is  far  more  destructive  in  its  tendency.  The  former 
constitutes  what  has  been  called  a  healthy,  and  the  latter  what 
has  been  denominated  an  unhealthy  inflammation  of  the  osseous 
tissue.  We  are  thus  enabled  to  perceive  that  there  is  a  similar 
difference  beween  the  progress  and  results  of  healthy  and  unhealthy 
inflammations  when  they  occur  in  the  bones,  to  what  there  is  when 
they  occur  in  the  soft  parts.  Unhealthy  inflammations  of  the  osse- 
ous tissue  are  generally  dyscrasic  in  character.  They  prove  more 
destructive  to  the  osseous  tissue  in  their  results  than  healthy  inflam- 
mations do,  because  in  them  there  is  superadded  to  the  destructive 
tendency  of  the  inflammatory  process  properly  so  called,  some  of 
the  destructive  effects  of  the  special  dyscrasia  itself,  whether  that 
dyscrasia  be  syphilitic  or  strumous.  Sometimes,  however,  un- 
healthy inflammation  of  the  osseous  tissue  is  not  only  dyscrasic 
in  its  character,  but  also  occurs  in  a  subject  enfeebled  by  age,  or 
by  want,  or  by  exposure.  It  is  in  such  subjects  that  we  most 
frequently  meet  with  the  phagedenic  ulceration  of  bone.  Indeed, 
it  is  in  the  same  class  of  subjects  that  we  are  very  apt  to  meet 
with  phagedenic  ulceration  of  the  soft  parts. 

Symptoms  of  Caries.  —  As  we  would  be  likely  to  anticipate  from 
the  fact  that  caries  is  always  a  result  of  inflammation  of  the  osseous 
tissue,  we  find  that  the  first  symptoms  pertaining  to  caries  are 
frequently  those  which  belong  to  an  inflammation  of  that  tissue, 
which  have  elsewhere  been  described  at  sufficient  length.  These 
symptoms  are  generally  followed,  sooner  or  later,  by  the  formation 
of  an  abscess  in  the  soft  parts  near  the  seat  of  the  caries.  This 
collection  of  purulent  matter  usually  has  its  origin  in  the  escape  of 
pus  from  the  ulcerating  bone  into  the  parts  external  to  the  perios- 
teum. On  incising  such  an  abscess  and  exploring  it  with  a  probe, 
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it  is  generally  found  that  the  cavity  of  the  abscess  communicates 
with  carious  bone,  the  precise  condition  of  which  can,  for  the  most 
part,  be  satisfactorily  determined,  by  taking  sufficient  pains  in 
conducting  the  examination. 

But  it  should  also  be  borne  in  mind  that  the  ulceration  of  bone 
caries  with     (caries)  is  not  always  attended  with  the  formation  of 

out  suppu-  * 

ration.  purulent  matter.  This  grows  out  of  the  fact  that  the 
degeneration  of  the  osseous  tissue  occasioned  by  the  inflammatory 
process  may  proceed  only  so  far  as  to  transform  the  osseous  into 
granulation  tissue,  without  going  on  to  metamorphose  the  young 
granulation  tissue  into  purulent  matter  at  all.  It  is  in  this  way 
that  the  bodies  of  the  vertebrae  and  the  bones  of  the  tarsus  some- 
times disappear  to  great  extent,  through  the  agency  of  the  inflam- 
matory process,  without  the  occurrence  of  any  suppuration  what- 
ever. The  hard  osseous  structure  becomes  transformed  into  soft 
Transforma-  granulation  tissue,  and  thus  disappears  from  our  view. 

tionand 

absorption.  The  granulation  tissue  in  its  turn  may  vanish  from  our 
sight  by  molecular  absorption,  especially  when  it  is  not  exposed 
to  the  action  of  the  atmosphere,  and  is,  at  the  same  time,  sub- 
jected to  the  operation  of  pressure.  It  is  also  probable  that 
both  of  these  processes,  that  is,  the  transformation  of  the  osseous 
into  granulation  tissue  and  the  absorption  of  the  latter,  may  go  on 
at  the  same  time,  and  thus  we  may  not  be  able  to  see  much 
granulation  tissue  at  any  one  time.  Under  such  circumstances  it 
might,  at  first  sight,  even  appear  that  the  portion  of  osseous  tissue 
subjected  to  pressure  is  being  removed  by  a  process  of  simple 
liquefaction  and  absorption,  when,  in  reality,  its  disappearance  is 
occurring  in  the  way  above  mentioned.  That  the  removal  of 
osseous  tissue,  when  it  occurs  without  the  formation  of  purulent 
matter,  is  occasioned  by  the  inflammatory  process,  is  not  unfre- 
quently  proved  by  the  fact  that  the  bony  structure  surrounding 
Condensa-  *ne  sea*  °^  *ne  carigs  nas  undergone  an  inflammatory  con- 
densation to  considerable  extent.  Caries  without  suppura- 
tion has,  for  the  most  part,  been  observed  only  in  the  cancellous 
tissue,  namely,  in  the  bodies  of  the  vertebras  and  the  bones  of  the 
tarsus.  Mr.  Caasar  Hawkins,  however,  once  met  with  it  in  the 
compact  tissue  of  the  cranial  bones.  In  that  case  a  large  part  of 
the  calvarium  disappeared  spontaneously,  and  without  the  forma- 
tion of  any  purulent  matter.  The  neighboring  osseous  tissue  was 
thickened  and  condensed  by  inflammatory  action,  thus  showing 
conclusively  that  the  destructive  process  was  inflammatory  in  its 
nature.  Thus  much  upon  this  obscure  and  important  subject. 
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Generally,  when  caries  occurs  in  the  extremities,  or  in  other  por- 
tions of  the  body  where  the  diseased  bone  is  not  so  deeply 

1 1      i         P  11  •  •    i          •    I  other  "to08- 

covered  by  the  sort  parts  as  to  preclude  a  critical  surgical 

examination,  such  as  the  anterior  and  lateral  aspects  of  the  thorax, 
and  the  vault  of  the  cranium,  the  diagnosis  is  established  mainly 
upon  the  condition  which  the  diseased  bone  is  found  to  present.  If 
it  be  affected  with  caries,  it  will  be  found  to  exhibit  loss  of  substance 
occasioned,  not  by  wounds,  nor  by  necrosis,  but  by  the  ulcerative 
process.  The  excavations  and  holes  thus  formed  will  be  discovered 
to  be  more  or  less  completely  filled  with  soft  granulation  tissue, 
which  bleeds  copiously  on  wounding  it  with  the  probe.  The  osseous 
ulcers  will  be  found  to  have  irregular  and  uneven  bases,  because 
the  degenerative  process  has  extended  to  different  depths  at  differ- 
ent points.  Oftentimes  the  osseous  tissue  at  the  base  of  the  ulcer 
will  be  found  to  be  much  softer  than  natural,  and  readily  penetrable 
with  a  probe,  especially  in  cases  of  the  scrofulous  form  of  the  disease. 
The  softened  osseous  tissue  is  sometimes  endowed  with  exquisite 
sensibility ;  but  that  does  not  always  obtain.  This  circumstance 
diminishes  in  a  corresponding  degree  the  value  of  this  symptom. 
When,  however,  the  carious  surface  happens  to  be  keenly  sensitive 
or  painful  under  the  injury  done  to  it  by  probing,  it  affords  a  re- 
liable symptom  of  the  disease.  But  it  must  not  be  inferred  that 
caries  does  not  exist  even  when  no  exaltation  of  the  sensibility  is 
present. 

It  may,  however,  be  sometimes  inferred  in  cases  where,  for  any 
cause,  we  cannot  subject  the  diseased  bone  to  examination  with 
even  a  probe,  that  ulceration  of  the  osseous  tissue  is  actually  pres- 
sent,  if  we  find  the  purulent  matter  discharged  has  an  offensire 
odor  very  offensive,  and  resembling  that  of  the  pus  from  a  pus> 
carious  tooth  or  a  carious  jaw-bone,  and  contains  the  phosphate  of 
lime  in  excess,  together  with  small  fragments  of  osseous  tissue  like 
grains  of  sand  (caries  necrotica),  which,  when  examined  with  the 
microscope,  are  found  to  exhibit  lacunae  and  canaliculi.  Under 
such  circumstances,  it  will,  not  unfrequently,  be  found,  that  the 
ulceration  of  the  osseous  tissue  is  connected  with  a  preexisting 
necrosis,  and  has  for  its  object  the  detachment  and  removal  of  a 
fragment  of  dead  bone. 

Treatment  of  Caries.  —  The  abscesses  in  the  soft  parts  surround- 
ing an  ulcerating  bone  should  be  promptly  and  freely  incised. 
Care  should  also  be  taken  that  as  small  a  quantity  of  matter  as 
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possible  is  allowed  to  remain  in  contact  with  the  carious  surface.1 
s,  ^7  securing  the  discharge  of  the  purulent  matter  as 
soon  as  **  *s  formed,  it  sometimes  happens  that  an  ulcer 
Qf  tke  DOne  heals  without  any  further  trouble.2  It  is  also 
found  to  be  advantageous  in  many  cases  to  inject  a  deodorizing 
and  antiseptic  wash,  such,  for  example,  as  aqua  chlorinata,  liqueur 
de  Labarraque  diluted  (part  1  to  12),  acid  muriatic,  diluted  (part 
1  to  100),  or  tinct.  iodine,  diluted  (part  1  to  2  or  3  of  water). 
Each  of  these  lotions  will  prove  beneficial  when  properly  injected 
and  otherwise  judiciously  employed.  After  prolonged  use  has 
rendered  the  diseased  parts  accustomed  to  either  of  these  washes,  its 
strength  may  be  cautiously  increased  with  advantage  to  the  patient. 
M.  Chassaignac  has  strongly  recommended  the  muriatic  acid  wash. 

In  the  next  place  the  cause  of  the  caries  should  be  carefully 
subiata  sought  for  and  removed.  If  it  be  found  to  be  dependent 
upon  the  irritation  occasioned  by  the  presence  of  a  foreign 
body,  such  as  a  fragment  of  dead  bone  in  a  case  of  central  necrosis, 
or  a  bullet  imbedded  in  the  osseous  tissue,  said  foreign  body  should 
be  extracted.  The  carious  process  will  usually  be  seen  to  sub- 
side, in  such  instances,  soon  after  the  removal  of  the  cause  of  the 
irritation  which  has  produced  it.  If  the  caries  has  been  produced 
by  the  scrofulous  or  the  syphilitic  dyscrasia,  which,  by  the  way, 
happens  not  unfrequently,  it  becomes  necessary  to  correct  the  dys- 
crasia as  the  first  step  in  the  cure  of  the  ulceration  of  the  osseous 
tissue.  The  constitutional  treatment  will  be  such  as  is  required  for 
the  relief  of  the  strumous  and  the  syphilitic  forms  of  ostitis  respec- 
tively. The  strumous  subject  will  be  benefited  by  a  nourishing 
diet  with  life  in  the  open  air,  and  the  administration  of  ferruginous 
tonics,  such  as  tinct.  ferri  muriat.,  etc.,  of  preparations  of  iodine 
such  as  Lugol's  solution  or  perhaps  syrup,  ferri  iodid.,  of  cod-liver 
oil,  and  in  cases  where  the  appetite  is  poor,  the  bitter  tonics  should 
also  be  employed.  The  syphilitic  subject  will  require  a  judicious 
mercurial  course  if  he  has  not  already  been  subjected  to  it,  the 

1  For  this  purpose  the  evacuative  incisions  should  be  made  not  only  promptly,  freely,  and 
as  often  as  the  changing  condition  of  the  diseased  part  requires,  but,  also,  in  a  depending  posi- 
tion.    The  posture  of  the  limb  should  likewise  be  such  as  favors  in  the  highest  degree  the 
outflow  of  the  purulent  matter. 

2  When,  from  any  cause,  an  exacerbation  of  the  degenerative  ostitis  that  occasions  the 
caries  occurs,  it  is  often  advisable  to  abstract  blood  topically  with  either  leeches  or  cups, 
and,  sometimes,  in  cases  where  the  local  heat  is  very  great,  benefit  may  be  derived  from 
applying  the  cold-water  or  even  the  ice-dressing,  for  a  time,  with  a  view  to  moderate  the 
local  inflammatory  excitement.    But,  generally,  cases  of  caries  require  warm  applications 
to  be  made  to  the  affected  part,  or,  at  least,  such  as  are  not  positively  cold  in  their  nature. 
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administration  of  the  iodide  of  potassium  and  various  tonic  reme- 
dies, with  nutrients  and  cod-liver  oil  for  the  purpose  of  building  up 
his  strength.  Of  course  the  outline  only  of  the  plan  of  treatment 
adapted  to  the  relief  of  the  strumous  and  the  syphilitic  cachexies  is 
here  sketched. 

But  it  happens  not  unfrequently  in  the  treatment  of  caries  that 
all  other  means  of  affording  relief  having  failed,  we  are  operative 
compelled  to  resort  to  operative  procedures  with  a  view  Procedures- 
to  effect  the  removal  of  the  diseased  osseous  tissue  itself.  Our 
predecessors  cauterized  the  carious  surface  with  a  hot  iron,  and 
oftentimes  with  good  effect.  The  removal  of  the  diseased  osseous 
tissue  has  also  been  accomplished  by  employing  the  rasp  and  the 
gouge  ;  but  the  result  of  such  operations  has  not  always  been 
satisfactory.  Sometimes  such  patients  have  lost  their  lives  by 
pyasmia  induced  apparently  by  the  operation  ;  and  sometimes,  where 
this  result  has  not  been  produced,  the  employment  of  the  instru- 
ments above  mentioned  has  been  followed  by  extensive  necrosis. 
These  facts  are  stated  in  order  to  warn  surgeons  against  an  in- 
judicious use  of  these  instruments.  Of  all  the  operations  which 
have  been  performed  for  the  relief  of  caries,  resection  has  afforded 
the  most  satisfaction.  It  is,  however,  specially  adapted  to  the  relief 
only  of  such  cases  as  have  the  caries  located  in  the  joint  ends  of 
the  long  bones,  or  in  certain  bones  of  the  tarsus  and  carpus.  The 
caput  humeri,  caput  femoris,  the  elbow  and  the  knee-joints  have 
been  excised  for  caries,  and  generally  with  gratifying  results  when 
the  operation  has  been  judiciously  employed.  Furthermore,  it  be- 
comes necessary  to  amputate  the  diseased  member  when  the  pa- 
tient's life  is  placed  in  peril  by  the  morbid  process,  and  none  of  the 
operative  procedures  which  have  already  been  mentioned  is  adapted 
to  the  relief  of  the  case.  Phagedenic  caries,  when  it  occurs  in  the 
extremities,  generally  demands  amputation. 

I  have  thus  sketched  an  outline  of  the  disease  called  caries  for 
the  purpose  of  giving  a  distinct  idea  of  the  relationship  which  ex- 
ists between  it  and  the  other  affections  of  the  bones  or  the  mem- 
branes and  tissues  which  enter  into  their  formation,  such  affections, 
for  example,  as  ostitis,  periostitis,  osteo-myelitis,  osteo-porosis,  and 
necrosis.  I  have  traced  this  sketch  for  the  further  purpose  of  giving 
what  I  believe  to  be  a  correct  idea  of  its  pathology  and  of  the  princi- 
ples upon  which  its  treatment  should  be  founded.  At  the  same  time 
I  have  not  endeavored  to  make  the  description  of  the  malady  either 
exhaustive  or  even  elaborate,  since  there  is  not  sufficient  space  now 
at  my  disposal  to  permit  the  accomplishment  of  such  a  purpose. 


CHAPTER  FIFTH. 

OF  NECROSIS. 

Definition  of  Term  "  Necrosis,"  or  Dry  Gangrene  of  Bone.  —  Distinction  between  it  and 
Caries  Necrotica,  and  Mephitic,  or  Wet  Gangrene.  —  Mephitic  Gangrene  generally  depen- 
dent on  a  Depraved  State  of  the  Whole  System.  —  The  Author  has  met  with  it  frequently 
in  Military  Hospitals.  —  Never,  however,  in  Connection  with  Hospital  Gangrene.  —  Color 
of  Necrosed  Bone.  —  Etiology.  —  Violence.  —  Arrest  of  Nutrition.  —  Necrosis  not  a  Dis- 
ease, but  one  of  its  Results.  —  Bone  is  sometimes  destroyed  directly  by  Violence,  without 
the  Intervention  of  any  other  Process.  —  Explanation  of  this  Form  of  Death.  —  Necrosis 
from  Insufficient  Supply  of  Blood)  may  result  from  either  Inflammation  of  the  Medullary 
or  Osseous  Tissue,  or  of  the  Periosteum.  —  Medullitis  the  most  Frequent  Cause,  and  the 
Reasons  therefor.  —  Large  Number  of  Illustrative  Specimens  in  U.  S.  Army  Medical 
Museum.  —  Effects  of  Destruction  of  Medullary  Tissue  by  Mechanical  Violence.  —  M. 
Gerdy's  Opinion  that  Ostitis  never  causes  Necrosis  discussed,  and  the  Author's  Conclu- 
sions. —  Limitation  of  Necrosis  by  Cartilage  of  Conjunction.  —  Exposure  to  Cold  as  a 
Cause  of  Necrosis.  —  Rheumatism,  Scrofula,  Syphilis,  Fever,  Mercury,  the  Fumes  of  Phos- 
phorus. —  Least  Vascular  Parts  of  Bones  most  liable  to  Necrosis.  —  Influence  of  Age.  — 
Liability  of  Different  Bones.  —  Necrosis  in  Amputated  Limbs.  —  Annular  Necrosis.  — 
Proper  Construction  of  the  Saw.  —  Symptoms  of  Inflammatory  Necrosis.  —  Process  of  Sep- 
oration,  Involucrum,  Sequestrum,  and  Exfoliation.  —  Treatment.  —  Exfoliation  More 
Rapid  in  Children  than  in  Adults.  —  Surgical  Interference  not  usually  proper  until  Sepa- 
ration is  complete.  —  Prof.  Van  Buren's  Case.  —  Perforation  of  Artery  by  Sequestra.  —  Dr. 
Krackowizer's  Case.  —  When  Amputation  is  demanded.  —  Summary  of  Treatment. 

BY  this  term  is  meant  the  death  of  some  considerable  portion  of 
bone  while  the  rest  of  the  body  is  yet  alive.1  We  have  stated 
elsewhere  that  necrosis  is,  in  reality,  dry  gangrene  of  the  osseous 
tissue.  Allusion  has  also  been  made  to  another  diseased  condition 
of  bone  wherein  that  tissue  is  deprived  of  its  vitality  in  masses  or 
Dry  and  wet  portions  of  considerable  size.  I  mean  the  wet  or  mephitic 

gangrene  of  -  _  _,  .  ,      • 

bone.  gangrene  oj  bone.     Ine  contrast  in  appearance  between 

that  presented  by  a  piece  of  bone  involved  in  necrosis  and  another 
piece  of  bone  involved  in  mephitic  gangrene  is  very  strongly  marked. 
The  difference  in  appearance  is  even  more  striking  than  that  which 
obtains  between  the  wet  and  the  dry  gangrene  of  the  soft  parts. 
Necrosed  bone  is  dry,  hard,  white  or  yellowish-white  in  color,  insensi- 
ble, sonorous  when  struck,  and  comparatively  inodorous.  But  osseous 
tissue  invaded  by  mephitic  gangrene  is  moist,  more  or  less  softened  in 

i  The  word  considerable  is  here  employed  for  the  purpose  of  distinguishing  necrosis  from 
caries  necrotica.  In  the  last  named  pathological  condition  there  is  also  death  of  bone,  but 
the  fragments  are,  for  the  most  part,  small,  or  minute  in  size,  like  grains  of  sand. 
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consistence,  not  unfrequently  the  softening  is  considerable,  dirty  gray, 
dirty  pale-green,  or  dirty  greenish-brown  in  color,  and  it  exhales  the 
intolerably  offensive  odor  of  rotting  bone.  Necrosed  bone  bears  a 
strong  resemblance  to  the  bleached  osseous  tissue  of  the  skeleton 
in  appearance.  Gangrenous  bone  (niephitic)  does  not  present  any 
such  resemblance.  We  will  take  this  opportunity  to  remark  fur- 
ther, concerning  mephitic  gangrene  of  bone,  that  it  is  not  unfre- 
quently  met  with  in  military  practice  in  connection  with  traumatic 
lesions  of  the  osseous  tissue.  I  have  seen  it  occur  in  a  case  of 
gunshot  contusion  of  the  femur.1  I  have  met  with  it  in  a  case 
of  gunshot  fracture  of  the  thigh.2  I  have  seen  it  in  other  instances 
of  compound  comminuted  fracture  of  the  long  bones.  I  have  also 
met  with  it  several  times  in  the  stump-bones  of  amputated  limbs. 
Mephitic  gangrene  of  the  osseous  tissue  is  often  associated  with 
pysemia.  But  it  is  not  always  connected  with  the  pyaemic  condi- 
tion of  the  system  at  large,  for  in  one  of  my  cases  the  post-mortem 
examination  showed  that  there  was  neither  thrombosis  nor  second- 
ary abscesses  in  any  part  of  the  body,  and  the  clinical  history,  or 
the  symptoms  developed  during  life,  did  not,  in  any  way,  favor  the 
supposition  that  pyaemia  was  present.  In  all  my  other  cases  of  this 
peculiar  affection  of  the  osseous  tissue,  however,  there  was,  at  the 
same  time,  pyaemia.  Mephitic  gangrene  of  bone  therefore,  al- 
though it  does  not  absolutely  depend  for  its  occurrence  upon  pyse- 
mia, still  belongs  exclusively  to  certain  depressed  conditions  of  the 
vital  powers  —  to  certain  depraved  states  of  the  body  at  large.  At 
all  events  I  have  never  met  with  it  in  robust  subjects.  While  I 
have  always  met  with  it  in  connection  with  a  depraved  state  of  the 
constitution  wherein  there  was  a  strong  putrefactive  tendency,  I 
should  also  state  that  I  have  never  seen  it  in  connection  with  hos- 
pital gangrene.  The  local  disease  with  which  it  was  always  asso- 
ciated, according  to  my  observations,  was  inflammation  of  the  med- 
ullary tissue  of  the-  affected  bone  ;  but  the  relationship  between 
them  appears  to  me,  for  the  most  part,  to  have  been  purely  acci- 
dental, and  the  real  cause  of  this  peculiar  rot  of  the  osseous  tissue 
should  be  sought  for  elsewhere,  and  generally  in  a  depraved  con- 
dition of  the  whole  body,  but  more  especially  of  its  circulating 
fluids.  I  have  never  seen  a  case  of  this  peculiar  affection  of  the 
osseous  tissue  in  civil  practice,  but  at  the  same  time,  I  do  not  know 
any  good  reason  why  it  may  not  sometimes  occur  in  civil  as  well  as 

1  Vide  American  Journal  of  the  Medical  Sciences,  July,  1865,  pp.  31,  32. 

2  Vide  American  Journal  of  the  Medical  Sciences,  April,  1865,  p.  300. 
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in  military  hospitals.  Thus  much  concerning  the  wet  or  mephitic 
gangrene  of  bone. 

We  have  already  stated  that  necrosed  bone  usually  has  a  white 
color  of  or  a  yellowish- white  color.  When  exposed  to  the  air, 
E™™  however,  its  color  sometimes  becomes  brown,  or  even 

black,  from  causes  which  are  not  well  understood.  Stanley  thinks 
this  discoloration  is  connected  in  some  way  with  the  action  of  the 
atmosphere,  since  the  necrosed  bone  is  often  brown  or  black  only 
to  such  extent  as  it  is  uncovered.  This  discoloration  of  the  ne- 
crosed bone  takes  place  in  the  following  manner :  first,  dark  points 
or  dots  appear  upon  it ;  afterwards,  these  increase  in  number  and 
coalesce,  and  thus  the  surface  invaded  becomes  brown  or  black. 
The  change  of  color,  however,  does  not  extend  beneath  the  surface 
of  the  bone,  except  the  osseous  structure  be  very  porous.1  The 
white  color  of  necrosed  bone,  in  general,  is  due  to  the  fact  that  the 
blood  has  been  withdrawn  from  its  vessels. 

Necrosis  may  be  produced,  in  the  first  place,  directly  by  violence, 
and,  in  the  second  place,  by  any  morbid  process  which  de- 
prives the  osseous  tissue  of  an  adequate  supply  of  nutrient 
blood.  We  are  not  acquainted  with  any  other  methods  by  which 
the  production  of  ^necrosis  is  effected.  It  should,  however,  be  dis- 
Not  properly  tinctly  stated  here  that,  strictly  speaking,  necrosis  itself  is 
a  disease.  noj.  a  (jisease?  since,  so  far  as  the  pathological  processes  per- 
taining to  its  development  are  concerned,  it  is  only  a  consequence 
or  result 'of  morbid  action,  but  does  not  represent  the  morbid  process 
itself.  The  term  means  simply  that  the  vitality  of  some  portion  of 
bone  has  been  suddenly  destroyed  by  arresting  the  flow  of  nutrient 
blood  in  its  vessels,  that  is,  by  stopping  the  circulation  of  red  blood 
in  the  Haversian  canals,  and  of  white  blood  (liquor  sanguinis  or 
nutritive  juices)  in  the  canaliculi  and  lacunae  of  the  affected  part. 

Concerning  necrosis  produced  directly  by  violence.  — In  a  pa- 
per on  contused  wounds  of  bone  which  was  published  in  the 
caused  dt-  "  American  Journal  of  the  Medical  Sciences  "  for  July, 
violence.  1865,  the  author  has  related  two  cases  of  necrosis  that 
were  produced  directly  by  the  stroke  of  gunshot  projectiles.2  In 
one  case  the  cranium  was  the  seat  of  the  injury,  in  the  other,  the 
external  malleolus.  The  author  has  seen  several  cases  besides  these 
wherein  necrosis  had  been  produced  directly  by  violence.  In  most 

l  Vide  Stanley,  On  Diseases  of  the  Bones,  pp.  74.  Am.  ed.,  1849. 
»  Vide  op.  cit.,  pp.  33,  34,  35,  36,  37. 
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of  them  the  injury  was  occasioned  either  by  spent  or  by  glancing 
musket-balls.  In  such  cases  the  necrosis  appears  to  be  occasioned 
directly  by  the  mechanical  commotion  which  is  produced  among 
the  osseous  particles  themselves  by  the  stroke  of  the  projectile. 
The  injured  part  of  the  bone  loses  its  vitality  at  once,  and  becomes 
colorless  and  exsanguine.  In  all  such  cases  a  portion  of  the  osse- 
ous tissue  is  killed  outright,  and  nature  immediately  begins  to  pre- 
pare for  its  separation  and  removal  from  the  living  bone  surround- 
ing it.  This  form  of  necrosis  may  sometimes  be  produced  by  the 
kicks  of  animals,  by  powerful  blows,  and  by  falls  from  some  con- 
siderable height,  as  well  as  by  glancing  and  spent  bullets,  and  may 
therefore  occur  in  civil  as  well  as  in  military  practice.  The  necro- 
sis and  exfoliation  of  the  circumferential  laminae  of  the  tibia  which 
not  unfrequently  follow  the  kicks  of  horses  and  mules  in  civil  life, 
at  the  seat  of  the  injury,  are,  for  the  most  part,  produced  in  this 
way.  Sometimes  in  cases  of  compound  fracture  of  the  long  bones 
we  find  that  the  vitality  of  the  osseous  tissue  at  the  place  of  frac- 
ture has  been  destroyed  by  the  operation  of  the  same  force  which 
produced  the  fracture  itself.  The  commotion  produced  among  the 
osseous  particles  at  the  seat  of  injury,  in  this  way,  may  be  so  great 
that  the  integrity  of  the  lacunae  and  canaliculi,  and  even  the  con- 
tinuity of  the  Haversian  canals  is  destroyed  through  some  consid- 
erable space.  Under  such  circumstances  the  injured  osseous  tissue 
dies  immediately,  because,  in  the  first  place,  the  particular  histo- 
logical  structure  by  the  aid  of  which  all  the  nutritive  processes  in 
bone  are  performed  (I  mean  the  bone-cells),  happens  to  be  sub- 
stantially destroyed,  and  because,  in  the  second  place,  the  supply  of 
nutrient  blood  to  the  osseous  tissue  happens  to  be  cut  off  by  means 
of  the  injury  done  to  the  Haversian  canals.  In  such  cases  the  in- 
jury falls  upon  the  elementary  or  microscopical  structures,  the  mi- 
croscopical spaces,  and  the  microscopical  tubes  of  the  bone,  and, 
although  necrosis  is  produced  thereby,  the  unaided  vision  cannot 
detect  any  change  in  the  structure  of  the  dead  bone.1 

Concerning  Necrosis  produced  by  Disease  whereby  the  Osseous 
Tissue  is  deprived  of  such  a  Supply  of  Blood  as  is  necessary  to 
maintain  its  Vitality.  —  Necrosis  occasioned  by  a  deficient  supply 
of  blood  to  the  osseous  tissue,  may  be  produced,  first,  by  caused  by 

.     n  •  01  in  •  i     i        '     n  arrest  of  cir- 

mnammation  or  the  medullary  tissue  ;  second,  by  mnam-  cuiation. 

1  Necrosis  is  produced  by  violence  in  two  ways :  1st,  Directly,  by  the  substantial  destruc- 
tion of  the  histological  elements  of  the  osseous  tissue  through  the  commotion  among  the 
osseous  particles  which  it  may  occasion,  and  2d,  Indirectly,  by  the  pathological  processes 
which  it  may  excite. 
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mation  of  the  periosteum  ;  and  third,  by  inflammation  of  the  osseous 
tissue  itself.  We  have  already  seen  that  central  necrosis,  when  it 
occurs  in  the  shaft  of  a  long  bone,  is  generally  the  result  of  disease 
of  the  marrow,  that  peripheral  necrosis,  that  is  necrosis  of  the  cir- 
cumferential laminae,  is  frequently  the  consequence  of  disease  or 
injury  of  the  periosteum.  If  the  inflamed  medullary  tissue  be- 
comes detached  from  the  adjacent  osseous  tissue  by  the  inflamma- 
tory process,  or  if  the  blood-vessels  which  pass  fron>  the  vascular 
marrow  into  the  osseous  structure  for  the  purpose  of  nourishing  it 
become  occluded  by  the  inflammatory  process,  then  the  portion  of 
the  osseous  tissue  which  depends  for  its  supply  of  blood  upon  the 
diseased  marrow  seems  likely  to  lose  its  vitality  at  once  in  precisely 
the  same  way  that  the  foot  undergoes  dry  gangrene  from  simul- 
taneous occlusion  of  the  anterior  and  posterior  tibial  arteries  by 
emboli,  unless  indeed  it  draws  a  compensatory  blood-supply  from 
some  other  source.  If  the  inflamed  periosteum  becomes  detached 
from  the  bone  by  the  inflammatory  process,  or  if  the  blood-vessels 
which,  proceeding  from  the  periosteum,  penetrate  the  bone  for  the 
purpose  of  supplying  it  with  blood  become  occluded,  then  the 
portion  of  bone  which  in  this  way  is  deprived  of  its  necessary  sup- 
ply of  blood  is  liable  to  become  at  once  necrosed.  In  this  way  we 
may  have  necrosis  commencing  at  the  interior  of  the  bone  and 
produced  by  osteo-myelitis  on  the  one  hand,  and  we  may  also  have 
necrosis  beginning  on  the  exterior  of  the  bone  and  produced  by 
periostitis  on  the  other  hand.  But  inasmuch  as  the  osseous  tissue  in 
Supply  of  the  shafts  of  the  long  bones  derives  a  much  larger  portion 
of  its  supply  of  blood  from  the  marrow  than  from  the 


periosteum,  it  follows  that  disease  of  the  medullary  tissue  exerts 
a  much  more  powerful  influence  in  the  production  of  necrosis  than 
disease  of  the  periosteum.  On  this  point  Mr.  Phillips  makes  the 
following  remarks  :  "  When  we  carefully  examine  a  long  bone 
after  a  successful  injection,  we  see  that  many  vessels  pass  from  the 
interior  to  the  exterior,  and  that  others  take  the  opposite  direction  ; 
that  those  which  pass  from  the  interior  are  much  more  numerous 
than  those  which  pass  from  the  exterior.  We  can  have  no  better 
evidence  of  this  fact  than  we  may  obtain  from  a  fractured  bone  ; 
if  we  examine  it  in  some  hours  after  the  injury  has  been  inflicted, 
we  shall  find  that  the  nearer  we  approach  to  the  medullary  canal, 
the  redder  is  its  appearance.  It  is  true  that  all  the  blood  which 
gets  to  the  medullary  membrane  [read  tissue]  arises  from  without, 
but  it  passes  principally  through  those  nutritive  foramina  which 
are  so  conspicuous  in  long  bones.  It  is  evident,  therefore,  that 
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the  quantity  of  blood  furnished  to  the  bone  by  the  periosteum  is 
very  much  smaller  than  that  which  it  derives  from  the  medullary 
membrane  [read  tissue  again]  ;  and  that  the  bone,  in  the  absence 
of  the  supply  of  blood  which  it  has  usually  derived  from  the  medul- 
lary membrane  [tissue],  becomes  necrosed."1 

It  is  for  the  reason  above  mentioned  that,  in  cases  of  necrosis 
produced  by  disease  of  the  periosteum  alone,  the  vitality  of  the  osse- 
ous tissue  is,  for  the  most  part,  not  destroyed  to  any  great  depth, 
and  the  dead  bone  usually  exfoliates  in  thin  scales  or  laminae.  It 
is  for  the  same  reason  that  necrosis,  when  produced  by  disease  of 
the  medullary  tissue  alone,  frequently  involves  a  large  part  of  the 
whole  thickness  of  a  long  bone.  It  is  for  the  same  reason  that 
necrosis  in  the  shaft  of  along  bone  is  produced  much  more  fre- 
quently by  osteo-myelitis  than  by  periostitis.  In  refer-  u.  s.  A. 
ence  to  this  point  the  Army  Medical  Museum  at  Wash-  museum. 
ington  teaches  a  very  important  lesson.  That  collection  is  not  only 
very  rich  in  specimens  pertaining  to  osseous  pathology  in  general, 
but  it  is  also  very  rich  in  specimens  of  necrosis.  Now,  a  careful 
examination  of  that  collection  has  convinced  me  that  a  very  much 
larger  number  of  the  specimens  of  necrosis  belonging  to  it  have 
been  produced  by  disease  of  the  medullary  tissue  than  by  disease 
of  the  periosteum  ;  and  from  this  we  infer  that  necrosis  is  produced 
in  military  practice  much  more  frequently  by  osteo-myelitis  than 
by  periostitis.  Moreover,  there  is  no  good  reason  apparent  why 
the  same  rule  should  not  obtain  in  civil  as  well  as  in  military 
practice.  We  have  elsewhere  pointed  out  how  we  can  oftentimes 
determine  by  examining  a  fragment  of  necrosed  bone  whether  the 
necrosis  was  produced  by  disease  of  the  marrow  or  by  disease  of 
the  periosteum.2 

Destructive  inflammation  occurring  simultaneously  in  both  the 
marrow  and  the  periosteum  generally  results  in  necrosis  of  the 
whole  thickness  of  the  affected  bone  throughout  the  space  occupied 
by  the  disease,  that  is,  necrosis  in  totality.  But,  in  such  cases,  the 
inflammatory  process  generally  spreads  from  the  marrow  on  one 
side  and  from  the  periosteum  on  the  other  to  the  osseous  tissue 
itself,  and  we  therefore  find  that  the  necrosis  in  totality  has  been 
preceded  by  an  inflammation  of  all  the  tissues  which  enter  into  the 
composition  of  bone,  namely,  the  marrow,  the  periosteum,  and  the 
osseous  tissue  itself. 

i  See  London  Medical  Gazette,  vol.  xiii.,  pp.  190, 191. 

3  See  also  Figures  2,  3, 4,  and  5,  pp.  299,  388,  and  389  of  this  Section. 
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Destruction  of  the  medullary  tissue  by  mechanical  injury  is  not 
unfrequently  followed  by  necrosis  of  the  entire  thickness  of  the 
bone  which  surrounds  it.  Boyer  mentions  a  case  confirmative  of 
Destruction  tn^s  statement :  A  thigh  had  been  amputated  which  was 
S/wMby11"7  verv  l°ng  m  healing  ;  after  some  time,  a  portion  of  bone, 
violence.  three  inches  in  length,  came  away.  On  inquiry  it  was 
found  that  the  surgeon  who  dressed  it,  daily  sounded  the  wound 
with  a  probe,  which  penetrated  into  the  bony  canal,  to  assure  him- 
self of  the  extent  of  a  fistulous  opening,  which  had  been  produced 
by  his  own  imprudence.  The  lesion  had  brought  about  the  de- 
struction of  the  marrow  and  subsequently  of  the  bone  in  its  entire 
thickness.  I  am  inclined  to  think  that,  in  this  case,  the  inflamma- 
tory process  was  kindled  in  the  osseous  tissue  itself,  and  that  said 
process  assisted  very  materially  in  the  production  of  the  necrosis.1 

Again,  necrosis  appears,  sometimes  at  least,  to  be  produced  by 
inflamma-  inflammation  of  the  osseous  tissue  alone.  It  seems  that, 
seous'tissue  m  a*  least  occasional  instances,  the  inflammatory  process 
operating  in  bone  arrests  the  circulation  of  blood  in  the 
diseased  osseous  tissue,  and  thus  occasions  its  death.  M.  Gerdy, 
however,  denies  that  inflammation  of  the  bone  itself  ever  produces 
necrosis.2  But,  in  my  opinion,  M.  Gerdy  is  mistaken.  I  have 
treated  at  least  one  case  of  necrosis  of  the  ilium  wherein  I  am  con- 
fident that  the  death  of  the  bone  was  produced,  not  by  violence, 
nor  by  periostitis,  nor  by  osteo-myelitis,  but  by  ostitis  alone.  Mr. 
Stanley  also  relates  a  case  of  necrosis  occasioned  in  the  same  way. 
This  writer  states  that,  during  the  progress  of  fever,  necrosis  of 
the  shaft  of  a  long  bone  has  occurred  without  any  evidence  of  in- 
flammation in  either  its  periosteum  or  its  medullary  tissue.  He 
also  suggests  that,  in  such  cases,  the  inflammation  and  death  of 
the  bone  are  phenomena  analogous  to  the  local  congestions  and 
inflammations  which  occur,  under  similar  circumstances,  in  other 
organs.  He  says  that,  in  a  young  female,  necrosis  of  the  entire 
shaft  of  the  tibia  occurred  during  the  course  of  a  fever,  from  which 
she  died  in  about  a  month  after  its  commencement.  He  found  the 
substance  of  the  tibia  throughout  of  a  deep-red  color,  whilst  the 
medullary  tissue  was  unaltered.  But  that  the  bone  had  perished 
was  evident,  on  account  of  the  entire  separation  of  the  periosteum 
from  it,  and  on  account  of  the  lines  of  separation  which  had  com- 
menced to  form  between  the  shaft  and  the  articular  ends.  Here, 
therefore,  it  was  obvious  that  inflammation  in  the  tissue  of  the 

1  See  also  what  Mr.  Phillips  says,  London  Medical  Gazette,  vol.  xiii.,  p.  191. 

2  Vide  Maladies  det  Organet  du  Mouvement,  p.  217.    Paris,  1855. 
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bone  had  preceded  its  necrosis.1  For  these  reasons  I  believe  that 
M.  Gerdy  is  mistaken  when  he  asserts  that  inflammation  of  bone 
itself  never  produces  necrosis. 

I  also  believe  that  the  inflammatory  process  in  bone  performs  a 
much  more  conspicuous  part  in  the  production  of  necrosis  than  is 
generally  supposed.  I  have  been  led  to  this  conclusion  by  the  fol- 
lowing facts :  First,  I  have  seen  several  cases  in  which  the  marrow 
was  extensively  destroyed  without  the  occurrence  of  necrosis. 
Oilier  states  that  destruction  and  removal  of  the  marrow  in  animals 
is  not  necessarily  followed  by  necrosis  of  the  surrounding  bone. 
Under  favorable  circumstances,  a  new  marrow  is  very  rapidly 
formed,  which,  if  the  irritation  continue,  may  further  undergo  the 
process  of  ossification.2  Second,  I  have  seen  many  instances  in 
which  the  periosteum  was  extensively  detached  from  bone  without 
producing  necrosis.  In  some  of  these  cases  the  periosteum  was  also 
extensively  destroyed.  In  such  cases  the  lost  portion  of  this  mem- 
brane was  reproduced.  Oilier  remarks  concerning  removal  of  the 
periosteum  from  bone  that  under  favorable  circumstances  necrosis 
will  not  ensue,  but  a  reproduction  of  true  periosteum  will  take 
place.3  Oilier  also  states  that  even  the  simultaneous  removal  of 
both  periosteum  and  marrow  in  animals  will  not  always  give  rise  to 
necrosis.  Third,  according  to  my  own  experience  in  cases  where 
necrosis  has  occurred  in  consequence  of  inflammation  of  the  mar- 
row or  the  periosteum,  inflammation  of  the  bone  tissue  itself  has 
generally  been  present  as  a  secondary  lesion.  Now  from  the  facts 
stated  above  I  infer  that,  although  ostitis  is  usually  but  ostitis  main- 
secondary  in  the  order  of  pathological  events,  it  is  in  reality  ^u^of*66 
of  primary  importance  in  the  production  of  necrosis.  In  necrosia- 
my  opinion,  when  either  osteo-myelitis  or  periostitis  occasions  ne- 
crosis, it  does  so  mainly  by  inducing  secondary  ostitis. 

In  order  for  inflammation  of  the  bone  tissue  to  produce  necrosis 
it  must  generally  be  acute  in  character.  When,  however,  the 
marrow  or  the  periosteum  is  extensively  diseased,  detached,  or 
destroyed,  it  is  probable  that  a  grade  of  ostitis  of  considerably  less 
severity  will  cause  necrosis,  than  when  those  structures  are  sound. 

With  regard  to  the  method  in  which  ostitis  occasions  necrosis, 
we  have  elsewhere  stated  that  it  does  it  by  arresting  the  circula- 
tion of  blood  in  the  affected  part  of  bone.  The  products  of  the 
inflammatory  process  tend  to  produce  local  swelling,  and  may  com- 
pletely occlude  the  capillary  blood-vessels  by  compressing  them 

1  See  Stanley  On  Diseases  of  the  Bones,  p.  76.    Am.  ed.  1849. 

3  See  American  Journal  Medical  Sciences,  January,  1868,  p.  149.          8  Qp,  tit.  p.  148. 
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within  the  unyielding  walls  of  the  Haversian  canals.  Oilier  states 
that  necrosis  is  [almost]  universally  the  result  of  ostitis  ;  the  capil- 
laries of  the  Haversian  canals  become,  as  it  were,  strangulated 
against  the  bony  walls  which  surround  them,  and  arrested  circula- 
tion, and  death  of  the  part  deprived  of  blood,  is  the  consequence.1 
Necrosis  occurs  much  more  frequently  in  the  compact  than  in  the 
cancellous  structure  of  bone  because  the  inflammatory  process  can 
arrest  the  circulation  much  more  readily  in  the  compact  than  in 
Limitation  tne  cancellous  structure  of  bone.  Necrosis  occurring  in 
ofconjun^  tne  shaft  of  a  long  bone,  even  when  very  extensive,  is  apt 
to  be  limited  by  the  cartilage  of  conjunction  or  the  site 
thereof  for  two  reasons :  first,  because  the  cancellous  structure  of 
the  epiphysis  is  less  favorable  to  the  production  of  necrosis  than 
the  compact  structure  of  the  diaphysis,  and  second,  because  the 
blood-supply  for  each  is- mainly  derived  from  a  different  source.  I 
have  not  observed  that  the  position  of  the  nutrient  foramen  exerts 
any  influence  besides  this  in  determining  the  boundaries  of  necro- 
sis. These  are  fixed  or  settled  principally  by  the  extent  and 
severity  of  the  osseous  inflammation,  together  with  the  extent  and 
severity  of  the  primary  lesion  of  the  marrow  or  the  periosteum  or 
of  both  structures  combined  according  as  the  case  may  be. 

Again,  among  the  recognized  causes  of  necrosis  are  exposure  to 
cold,  bathing  while  heated  and  weakened  by  labor  or  violent  ex- 
ercise, rheumatism,  scrofula,  syphilis,  fever,  the  administration  of 
mercury,  and  the  fumes  of  phosphorus.  But  each  of  these  causes 
occasions  the  death  of  bone  by  inducing  either  inflammation  of  the 
medullary  tissue,  or  of  the  periosteum,  or  of  the  osseous  tissue 
itself,  or  all  of  them,  and  thus  depriving  the  portion  of  bone  that 
becomes  necrosed,  of  an  adequate  supply  of  nutrient  blood.  With 
respect  to  exposure  to  cold  as  a  cause  of  necrosis  take  the  following 
example  related  by  Stanley :  A  boy  was  occupied  many  hours  in 
drawing  a  truck  through  deep  and  melting  snow.  On  the  next 
day  he  had  severe  pain  in  his  leg,  and  in  a  few  days  afterwards, 
suppuration  ensued  in  the  soft  parts  of  this  leg,  and  it  became 
evident  that  the  shaft  of  the  tibia  had  perished.  It  is  probable 
that,  in  this  case,  the  periosteum,  the  medullary  tissue,  and  the 
bone  itself  were  all  involved  in  the  inflammatory  process  which 
arrested  the  circulation  of  blood  in  the  bone  and  produced  the 
necrosis.2  Furthermore,  it  is  well  known  that  necrosis  of  the 
lower  jaw  is  sometimes  produced  by  mercurialization.  In  all  such 

l  See  American  Journal  Medical  Sciences,  January,  1868,  p.  152. 
*  On  Diseases  of  the  Bones,  p.  76. 
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cases  the  mercury  procures  the  death  of  the  bone  by  inducing 
either  inflammation  of  the  periosteum,  or  of  the  bone,  or  of  the 
medullary  tissue,  but  more  especially  the  last  named.  At  least,  in 
two  cases  belonging  to  this  category,  the  medullary  tissue  of  the 
necrosed  jaw  was  found  to  have  been  previously  destroyed  by 
suppurative  inflammation.  It  is  also  well  known  that  the  From  fumes 
fumes  of  phosphorus  not  unfrequently  occasion  necrosis  phoms. 
of  the  jaw-bones.  This  disease,  which  is  peculiar  to  persons  em- 
ployed in  the  manufacture  of  lucifer  matches,  was  first  described 
by  Dr.  Heyfelder  in  1845.  It  affects  the  lower  jaw  much  more 
frequently  than  the  upper  one,  but  occasionally  it  involves  both  of 
them  at  the  same  time.  The  fumes  of  phosphorus  appear  to  give 
rise  to  necrosis  by  inducing  inflammation  of  the  bone  itself  together 
with  the  medullary  tissue  and  the  periosteum,  but  more  especially 
the  first  named. 

The  condition  of  the  osseous  tissue  in  respect  to  vascularity  ap- 
pears to  have  some  influence  in  the  production  of  necrosis  ;  for  we 
find  that  the  least  vascular  parts  of  a  bone  are  more  frequently 
affected  by  it  than  the  more  vascular  ones.  It  is  for  this  reason 
that  the  compact  tissue  of  the  shafts  of  the  long  bones  is  more  apt 
to  become  necrosed  than  the  spongy  tissue  of  their  epiphyses,  as 
already  mentioned. 

The  period  of  youth  appears  also  to  favor  the  occurrence  of 
necrosis,  especially  in  the  long  bones,  and  at  least  so  far  Age  as  a  pre- 
as  the  spontaneous  forms  of  the  disease  are  concerned,  cause. 
It  is  most  often  met  with  in  subjects  between  eight  and  twenty 
years  of  age,  and  of  the  male  sex.  One  reason  why  young  persons 
are  more  apt  to  suffer  from  necrosis  than  old  persons,  is  probably  the 
fact  that  in  youth  the  bones  are  still  growing,  and  on  that  account 
require  a  relatively  larger  supply  of  blood  to  keep  them  alive  than 
in  the  adult  period  of  life.  Pathological  conditions  which  tend  to 
embarrass  the  circulation  of  blood  in  the  osseous  tissue  would  there- 
fore be  more  likely  to  destroy  the  vitality  of  that  tissue  under  these 
circumstances  than  under  an  opposite  condition  of  things.  Further- 
more, we  have  seen  in  another  part  of  this  Section  that  osteo-mye- 
litis,  which  is  a  very  frequent  cause  of  necrosis,  is  preeminently  a 
disease  of  youth.  Here  then  we  find  another  reason  why  spon- 
taneous necrosis  occurs  for  the  most  part  in  the  persons  of  the 
young.  With  regard  to  the  fact  that  necrosis  is,  as  a  general  thing, 
spontaneously  developed  only  during  the  period  of  youth,  and  prin- 


492  VARIETIES   OP   NECROSIS.  —  AN   EXAMPLE. 

cipally  in  the  long  bones,  Prof.  Van  Buren  has  suggested  that  the 
long  bones  are  specially  liable  to  become  necrosed  because  they 
are  used  so  much  in  the  necessary  movements  of  the  human  body. 
It  has  been  stated  elsewhere  that  the  principal  varieties  of  in- 
flammatory necrosis  are  the  central,  the  peripheral,  and  the  total ; 
that  the  central  is  generally  connected  with  destructive  inflammation 
of  the  marrow,  the  peripheral,  for  the  most  part,  with  destructive 
inflammation  of  the  periosteum,  and  necrosis  in  totality  with  inflam- 
matory disease  of  all  the  structures  which  enter  into  the  composition 
of  bone,  the  marrow,  the  periosteum,  and  the  osseous  tissue  itself. 

With  regard  to  the  liability  of  different  portions  of  the  skeleton 
Liability  of  to  be  affected  with  necrosis,  it  should  be  stated  that,  in 
bones.  point  of  frequency,  it  occurs  in  different  bones  in  the  fol- 
lowing order,  namely ;  1,  the  tibia,  2,  the  femur,  3,  the  humerus,  4, 
the  flat  cranial  bones,  5,  the  lower  jaw,  6,  the  last  phalanx  of  the 
fingers,  7,  the  clavicle,  8,  the  ulna,  9,  the  radius,  10,  the  fibula,  11, 
the  scapula,  12,  the  upper  jaw,  13,  the  pelvic  bones,  14,  the  ster- 
num, and  15,  the  ribs.1 

The  same  writer  remarks,  that,  in  scrofulous  children,  necrosis 
occurs  in  portions  of  bone  having  a  cancellous  structure ;  but,  in 
these  cases  the  death  of  the  bone  is  usually  preceded  by  suppura- 
tion through  its  cancelli,  or,  in  other  words,  by  suppurative  osteo- 
myelitis.2 

The  following  case  affords  an  example  of  extensive  necrosis  of  the 
shaft  of  the  tibia  following  gunshot  fracture  of  that  bone.  It  is  be- 
lieved that  the  patient  recovered  with  a  useful  limb,  although  the 
whole  shaft  of  the  tibia  perished  and  was  extracted  by  operation. 
The  history  of  the  case  was  contributed  by  Dr.  Charles  A.  Leale, 
late  Acting  Assistant  Surgeon  U.  S.  Army. 

CASE  LVII.  —  Charles  Martin,  2d  Lieutenant  Company  C,  2d  N.  Y. 
Dr  Leaie'e  Heavy  Artillery.  Age  29.  Wounded  at  the  battle  of  Deep 
case-  Bottom,  August  14th,  1864,  by  a  minie  ball,  which  entered 

between  the  tibialis  anticus  and  extensor  longus  digitorum  muscles, 
opposite  the  centre  of  the  middle  third  of  tibia,  passing  through  the  leg 
transversely,  fracturing  tibia  and  fibula,  making  its  exit  at  the  anterior 
lateral  aspect  of  soleus  muscle.  The  patient  was,  immediately  after  the 
reception  of  injury,  removed  to  the  field  hospital,  and  on  the  following 
day  placed  under  the  influence  of  chloroform,  when  several  spiculae  of 
bone  were  removed. 

i  See  Stanley,  On  Diseases  of  the  Bones,  p.  76.  2  See  op.  tit.  p.  80. 
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Splints  were  then  applied,  and  he  was  transferred  to  Washington  and 
admitted  to  Armory  Square  Hospital,  August  17th,  1864.  The  wounds 
were  dressed  and  the  limb  placed  in  a  fracture  box. 

The  general  condition  of  the  patient  was  then  good. 
October  7.  —  On  account  of  great  pain  the  fracture-box  was  removed 
and  Smith's  anterior  splint  adjusted,  which  allowed  the  patient  to  rest 
more  comfortable.     Simple  dressings. 

November  1,  1864. —  Splints  were  removed  from  leg  —  the  wound  had 
nearly  closed,  but  several  sinuses  exist  which  communicate  with  the 
bone  —  the  fractured  bone  had  not  united. 

The  limb  was  laid  on  a  pillow  and  dressed  twice  a  day  with  simple 
dressings. 

March  16,  1865.  —  The  patient  could  leave  his  bed  and  walk  on 
crutches  with  his  well  leg. 

April  1.  —  The  patient  first  came  under  my  charge,  and  upon  exami- 
nation by  the  probe  the  sinuses  were  found  to  communicate  with  dead 
bone ;  the  discharge  of  pus  was  about  three  ounces  per  diem.  Appetite 
good,  as  was  also  his  general  condition. 

April  25.  —  The  discharge  had  continued  to  increase,  the  patient  was 
gradually  growing  weaker.  He  was  put  under  the  influence  of  ether 
and  an  incision  nine  inches  in  length  made  over  the  front  of  the  tibia, 
when  it  was  found  that  the  necrosis  extended  to  within  two  inches  of  the 
ankle-joint  and  nearly  to  the  head  of  the  tibia.  A  sequestrum  nine  and 
one  half  inches  long  was  removed,  also  several  smaller  pieces.  In  the 
operation  a  longitudinal  piece  of  the  newly  formed  bone  (involucrum) 
had  to  be  removed.  After  the  removal  of  the  necrosed  bone  new  bone 
was  found  of  sufficient  thickness  to  hold  the  foot  in  its  proper  position. 
Loss  of  blood  during  operation  about  two  ounces.  The  wound  was 
dressed  with  charpie  and  cold  water. 

Gave  the  patient  stimulants  and  anodynes  every  four  hours. 

April  26.  —  The  patient  was  very  weak  and  had  continued  nausea  — 
had  no  appetite  and  vomited  all  food  as  soon  as  swallowed. 

Evening.  —  Cannot  even  retain  brandy,  which  increases  the  nausea. 
Beef-tea,  Sii.,  given  every  four  hours,  but  it  is  nearly  all  thrown  off. 

April  27.  —  Weaker;  nausea  continues;  champagne  5ii.,  with  ice 
every  four  hours.  Beef-tea,  §iv.,  per  enema  ter  in  die. 

April  29. —  Champagne  and  beef-tea  have  been  continued,  but  the 
patient  is  fast  sinking,  and  has  had  a  well-marked  chill.  His  nausea  has 
increased  to  such  an  extent  that  the  sight  of  food  for  other  patients 
causes  him  to  vomit. 

April  30.  —  Worse  in  every  respect. 

"Bf  Cerii.  oxalat,  si.,  divide  in  chart,  xii.  sig.,  one  to  be  given  when 
the  patient  feels  as  though  he  would  immediately  vomit. 

Nine  p.  M.  —  Has  taken  six  powders  during  the  day,  took  food  at 
noon,  which  was  retained,  has  not  vomited  Once  since  he  took  the  first 
powder.  Champagne  and  beef-tea  continued  ut  ante. 
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May  6.  —  Great  improvement  noticed,  no  nausea  or  vomiting ;  dis- 
continued powders ;  the  wound  is  granulating  finely,  the  discharge  being 
perfectly  healthy  pus. 

June  25.  —  Patient  can  leave  his  bed  and  sit  in  a  chair,  the  cavity 
has  nearly  filled,  the  wound  is  about  half  the  size  of  the  incision  in 
length,  and  is  perfectly  healthy ;  as  the  pus  was  perfectly  healthy  the 
wound  has  never  been  touched  with  water ;  the  pus  was  simply  removed 
by  allowing  the  lint  to  become  saturated  and  then  removing  it.  He 
has  perfect  use  of  ankle-joint  and  tibialis  anticus  (muscle).  He  will  in 
all  probability  have  a  very  useful  limb. 

His  present  condition  is  good,  and  he  can  bear  considerable  weight 
on  the  diseased  leg. 

The  operator  was  Dr.  D.  W.  Bliss,  Surgeon  U.  S.  Vols.  I  saw  the 
patient  in  Douglas  Hospital,  "Washington,  just  before  that  hospital  closed. 
His  limb  was  then  in  a  healthy  condition,  the  wounds  had  nearly  closed, 
leaving  three  small  openings,  which  were  prevented  from  closing  by  the 
great  tension  on  the  newly  formed  integuments. 

There  was  a  slight  contraction  of  the  tendo  achillis  which  could  be 
easily  overcome,  although  every  possible  care  had  been  taken  to  guard 
against  that  result 

In  this  case  a  new  diaphysis  was  developed  from  the  periosteum 
in  precisely  the  same  way  as  it  was  in  the  case  of  Wm.  H.  Marston 
(No.  XXXV.),  and  by  this  means  the  deficiency  created  by  the 
extraction  of  the  necrosed  shaft  of  the  tibia  was,  in  the  end,  fully 
supplied. 

It  is  worthy  of  remark  that  the  oxalate  of  cerium  proved  singu- 
oxaiate  of  larly  useful  as  an  anti-emetic  remedy  in  this  case,  and  it 
is  probable  that  the  patient  was  saved  by  its  employ- 
ment. This  man  also  had  well-marked  pyaemic  symptoms. 

Concerning  Necrosis  occurring  in  the  Stumps  of  Amputated  Limbs. 
—  It  has  already  been  stated  while  speaking  of  chronic  osteo-mye- 
litis  that  said  disease  frequently  occasions  necrosis  of  stump- 
bones.  With  regard  to  the  inflammation  of  the  medullary  tissue 
itself,  which  in  the  end  produces  the  death  of  the  bone  in  such 
cases,  Mr.  Phillips  thought  that  it  was  oftentimes  produced  by  the 
tearing  action  of  the  saw  upon  it  while  dividing  the  bone  in  the 
performance  of  the  operation.  He  makes  the  following  interesting 
observations :  — 

"  I  believe  the  affection  to  be  produced  by  the  violence  offered  to  this 
injury  in-  membrane  (i.  e.  the  medullary  tissue)  by  the  saw.  Would  not 
fhe^wYn  tne  tearmg  action  of  the  saw  excite  inflammation  in  any  mem- 
amputation,  brane  ?  It  is  therefore  important  to  know  whether  there  is 
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any  method  of  avoiding  this  formidable  accident.  It  is  not  sufficiently 
borne  in  mind,  that  the  medullary  tissue  is  extremely  sensible,  and  very 
easily  inflamed.  Bichat  believed  that  the  most  acute  pain  which  is  ex- 
perienced in  amputation  is  produced  by  the  action  of  the  saw  upon  it. 
I  do  not  think  he  was  right  there.  In  amputation  the  pain  caused  by 
the  incision  of  the  skin,  and  of  the  soft  parts,  is  so  intense,  that  the  less 
considerable  pain  experienced  by  a  lesion  of  the  medullary  tissue 
which  succeeds  so  immediately  to  the  former,  is  scarcely  felt.  But  if 
we  suspend  an  operation  after  the  section  of  the  soft  parts,  to  proceed 
with  it  when  this  first  impression  is,  to  a  certain  extent,  dissipated,  the 
sensation  is  acutely  perceived,  and  piercing  cries  are  uttered."  l 

But  this  is  not  the  only  way  in  which  the  sawing  of  the  bone 
produces  necrosis.  Take,  for  example,  the  annular  variety  of 
necrosis  which  is  so  frequently  met  with  at  the  end  of  stump-bones. 
It  has  seemed  to  me  highly  probable  that,  in  many  cases,  this  form 
of  necrosis  was  occasioned  directly  by  the  action  of  the  saw  upon 
the  osseous  tissue  itself.  In  my  opinion  there  is  good  reason  to 
believe  that  injury  of  the  osseous  tissue  inflicted  directly  by  lacer- 
ating, contusing,  and  jarring  or  concussing  it  with  coarse  saws 
while  dividing  the  bone  in  amputating  a  limb,  not  unfreqnently 
produces  annular  necrosis.  We  say  then  that  the  sawing  of  a  bone 
while  amputating  or  resecting,  may  produce  necrosis,  in  the  first 
place,  through  injury  done  directly  to  the  histological  elements  of  the 
osseous  tissue,  by  lacerating,  contusing,  and  jarring,  or  concussing 
them,  to  such  extent  as  to  destroy  their  vitality  outright  through  a 
certain  space  at  the  sawn  end  of  the  bone,  without  the  intervention 
of  any  pathological  process  whatever.  The  sawing  of  a  bone  may, 
in  the  second  place,  produce  necrosis  indirectly  by  inducing  de- 
structive inflammation  of  the  medullary  tissue,  together  with  in- 
flammation, either  secondary  or  cotemporaneous,  but  generally  the 
former,  of  a  corresponding  portion  of  bone.  The  periosteum  does 
not  appear  to  be  specially  prone  to  take  on  inflammatory  action 
of  a  destructive  tendency  because  of  injury  done  to  it  by  the  saw 
used  in  the  performance  of  amputation,  and  therefore  we  but 
seldom  find  necrosis  of  the  stump-bones  produced  by  the  agency  of 
this  membrane  alone. 

Annular  necrosis  occasioned  by  mechanical  injury  of  the  osseous 
tissue  itself  through  the  agency  of  the  saw  is  met  with  much  more 

l  See  London  Medical  Gazette,  vol.  xiii.,  p.  103.  Concerning  the  sensibility  of  the  medul- 
lary tissue,  Oilier  remarks,  that  "  the  marrow,  unlike  the  periosteum,  is  exceedingly  sensi- 
tive to  pain;  its  sensibility  increases  in  proportion  to  the  nearness  of  the  source  of  irritation 
to  the  nutritious  foramen  of  the  containing  bone."  See  American  Journal  Medical  Science* 
for  January,  1868,  p.  148. 
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frequently  where  the  structure  of  the  bone  is  dense  and  hard,  than 
where  it  is  soft  and  spongy.  It  is  often  seen  when  the  compact 
tissue  of  the  shaft  of  a  long  bone  has  been  sawed  through  in  per- 
forming an  operation.  It  is  but  seldom  seen  when  the  division 
has  taken  place  through  the  cancellous  tissue  of  the  epiphysis.  I 
do  not  now  recollect  a  single  case  of  this  variety  of  necrosis  that 
occurred  when  in  performing  the  amputation  the  bone  was  divided 
through  its  cancellous  portion,  and  sawed  easily  on  that  account. 
We  here  find  the  reason  why  exfoliation  of  dead  bone  gives 
trouble  to  the  patient  and  the  surgeon  so  seldom  after  Syme's  am- 
putation at  the  ankle,  wherein  the  sawing  of  the  tibia  takes  place 
in  the  spongy  structure  of  its  inferior  epiphysis  ;  also,  after  ampu- 
tation of  the  leg  performed  at  the  place  of  election,  and  ampu- 
tation of  the  thigh,  performed  low  down  in  its  inferior  third, 
through  the  cancellous  tissue  of  its  inferior  epyphisis.  But  ampu- 
tation when  performed  through  the  compact  tissue  of  the  shafts  of 
the  long  bones  is  frequently  followed  by  annular  necrosis  of  a 
traumatic  origin,  as  already  stated. 

It  therefore  becomes  a  matter  of  considerable  importance  to  di- 
minish as  much  as  possible  the  amount  of  injury  of  the  osseous  tissue 
which  may  be  inflicted  by  the  saw  during  the  performance  of  such 
operations  as  amputation  and  resection,  especially  if  it  be  necessary 
to  divide  the  compact  tissue  of  the  shaft  of  either  the  femur  or  the 
tibia.  Now,  the  amount  of  such  mechanical  injury  of  the  bone  by 
Theampu-  sawing  can  be  diminished  a  good  deal  by  employing  an 
J£* JonTtrac-  instrument  having  fine,  delicate,  sharp  teeth,  and  by  using 
tion,  etc.  jj.  wj^  light,  long,  and  steady  strokes,  instead  of  heavy, 
short,  and  jerking  ones.  And,  when  we  consider  the  amount  of 
physical  suffering  which  is  not  unfrequently  produced  by  annular 
necrosis,  when  we  also  consider  the  danger  to  life  which  it  pro- 
duces in  occasional  instances,  we  see  at  once  that  it  is  a  matter  of 
no  small  importance  in  a  practical  point  of  view.  We  see  also 
that  it  is  the  duty  of  the  surgeon  to  obviate  its  occurrence  by  every 
means  in  his  power.  The  operation  of  amputation  should  be  per- 
formed not  only  cite,  tute,  et  jucunde,  but  such  kind  of  a  saw  should 
be  provided,  and  it  should  be  used  in  such  a  manner  as  will  inflict 
the  least  possible  amount  of  mechanical  injury  upon  the  osseous 
structures  while  dividing  them. 

Symptoms  of  Inflammatory  Necrosis.  —  The  symptoms  that 
attend  the  production  of  necrosis  are  in  the  early  stages  generally 
those  which  belong  especially  to  the  osteo-myelitis,  the  ostitis,  and 
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the  periostitis  respectively,  that  deprive  the  osseous  tissue  of  an 
adequate  supply  of  blood  and  thus  destroy  its  vitality.  For  an 
account  of  the  symptoms  belonging  to  the  first  stage  of  necrosis 
the  reader  is  therefore  referred  to  the  discussion  of  each  of  the 
above-mentioned  disorders,  which  is  contained  in  the  foregoing 
pages.  After  the  bone  is  necrosed  it  becomes  to  all  intents  and 
purposes  a  foreign  body,  and,  as  such,  produces  irritation  of  an  in- 
flammatory character  in  the  living  tissues  which  happen  to  lie  in 
relation  with  it.  In  this  way  abscesses  are  often  produced  in  the 
surrounding  soft  parts,  and,  not  unfrequently,  a  succession  of  them. 
On  opening  such  abscesses  and  evacuating  their  contents  it  will 
generally  be  found  by  making  explorations  with  a  probe  that  they 
communicate  with  dead  bone.  In  such  cases  the  abscesses  after 
the  evacuation  of  their  contents  do  not,  for  the  most  part,  close  up 
completely,  but  they  are  followed  by  fistulous  channels,  through 
which,  if  sufficient  care  be  employed,  a  probe  can  generally  be  in- 
troduced sufficiently  far  to  disclose  the  presence  of  dead  bone  lying 
at  the  bottom  of  them.  In  some  instances  small  fragments  of 
necrosed  bone  are,  from  time  to  time,  discharged  through  these 
fistulous  channels.  If  the  necrosis  be  situated  in  the  shaft  of  a 
long  bone  the  periosteum  speedily,  becomes  thickened,  reddened, 
and  separated  from  the  dead  bone,  and  its  proliferating  or  osteo- 
genetic  layer,  excited  to  formative  activity  by  proximity  to  the  dead 
bone,  proceeds  without  delay  to  produce  a  new  osseous  structure, 
which  is  destined  in  the  end  to  supply  the  place  of  the  necrosed 
part.  In  this  way  when  the  necrosis  involves  the  whole  thickness 
of  the  shaft  of  a  long  bone,  the  dead  portion  becomes  surrounded 
by  or  inclosed  within  a  case  of  new  osseous  tissue  which 

.1-11  11     i  -T  i      •  11  Involucrum. 

is  technically  called  an   involucrum,  and  is  usually  per- 
forated by  a  number  of  holes,  called  cloacce,  through  which  purulent 
matter  is  discharged.     Through  these  cloacae  the  necrosed   bone 
can  generally  be  felt  without  much  difficulty  with  a  probe. 

The  process  by  which  the  dead  becomes  separated  from  the 
living  bone  is  exceedingly  interesting  and  beautiful.  The   Procegg  of 
living   osseous   tissue  where   it  borders  upon   the  dead  8eParatlon- 
becomes   transformed   into   red   medullary  or  granulation   tissue 
in   the   following   manner :    The    necrosed  bone,   having  by  its 
death  become  a  foreign  body,  acts  as  an  irritant  upon  the  adjoin- 
ing osseous  tissue  that  is   still  alive.     In  consequence  of  such  irri- 
tation the  intercellular  or  basis  substance  of  the  portion  of  the 
osseous  tissue  that  is  immediately  irritated,  parts  with  its  calcareous 
32 
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salts  and  undergoes  softening.  While  this  metamorphosis  is  taking 
place  the  bone-corpuscles  become  transformed  into  marrow  cells, 
and  when  the  metamorphosis  is  completed  the  dead  is  separated 
from  the  living  bone  by  a  layer  of  red  medullary  or  granulation 
tissue  which  has  been  formed  at  the  expense  of  the  living  osseous 
tissue  itself  (medullization).  It  is  for  this  reason  that  when  we 
examine  dry  specimens  of  necrosis  we  always  find  the  necrosed 
portion  smaller  in  size  than  the  cavity  in  the  living  bone  from  which 
it  has  been  taken.  As  soon  as  the  dead  is  completely  separated 
from  the  living  bone  by  a  layer  of  soft  red  granulations  only,  it  is 
generally  said  to  be  detached.  If  at  the  same  time  it  is  encased 
Sequestrum  by  an  involucrum,  it  is  technically  called  a  sequestrum.  If 
tion.  the  necrosed  osseous  tissue  is  not  inclosed  by  an  invo- 

lucrum,  it  is  called  an  exfoliation  as  soon  as  it  becomes  detached 
from  the  living  osseous  tissue. 

Oilier,  however,  has  drawn  an  important  distinction  between 
the  separation  and  the  detachment  of  sequestra.  He  defines 
sequestrum  as  a  portion  of  bone  separated,  but  not  necessarily  en- 
tirely dead  nor  completely  detached ;  in  fact,  as  he  remarks,  the 
majority  of  sequestra  extracted  by  surgeons  are  vascular  in  at  least 
a  portion  of  their  extent.  It  is  by  the  process  of  absorption  or 
medullization  which  continues  in  this  still  vascular  and  living  por- 
tion, that  sequestra  are  finally  spontaneously  separated  from  the 
bones  to  which  they  have  been  attached.  Bone  that  is  actually 
dead  is  not  changed  by  contact  with  the  living  tissues.  On  this 
point  Oilier  confirms  the  views  of  Mr.  Gulliver,  published  in  the 
"  Medico-chirurgical  Transactions "  for  1838.1  Now  that  my 
Separation  attention  is  freshly  called  to  the  subject  I  see  no  reason 
medntden^th"  to  doubt  that  the  views  expressed  by  Oilier  on  the 
identical.  separation  and  detachment  of  sequestra  are  in  the  main 
correct.  The  detachment  does  not  become  complete  until  all  vas- 
cular connection  is  destroyed. 

In  cases  of  central  necrosis  occurring  spontaneously,  or  in  cases 
where  the  continuity  of  the  diseased  bone  is  preserved,  the  symp- 
toms sometimes  bear  a  strong  resemblance  to  those  produced  by 
chronic  abscess  of  the  bone.  There  is  ordinarily  pain  located 
deeply  in  the  bone,  suppuration  occurs  in  the  cancellous  tissue  ad- 
jacent to  the  necrosed  portion,  and,  after  a  time,  a  fistulous  passage 
is  formed  through  the  walls  of  the  bone,  by  means  of  which  the 
purulent  matter  escapes  from  the  interior. 

l  See  American  Journal  Medical  Sciences  for  January,  1868,  p.  152. 
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Treatment  of  Necrosis.  —  Since  the  sufferings  of  the  patient  and 
the  danger  to  life  in  cases  of  necrosis  are,  for  the  most  part,  occa- 
sioned directly  by  the  dead  bone  acting  as  a  foreign  body,  and  thus 
irritating  the  living  tissues  that  surround  it,  the  leading  point  to  be 
aimed  at  in  the  treatment  of  such  cases  is  the  removal  of  the  dead 
bone  itself  from  the  body.  The  collections  of  purulent  matter 
which,  from  time  to  time,  may  form  in  the  soft  parts  which  sur- 
round the  diseased  bone,  should  always  be  freely  incised  at  an  early 
period.  If  the  patient  is  tortured  with  pain  anodynes  should  be 
prescribed  for  the  purpose  of  relieving  it.  If  his  general  health 
fails,  if  he  loses  flesh  and  color  and  strength,  tonics  such  as  the 
preparations  of  bark  and  iron,  together  with  cod-liver  oil,  should  be 
administered.  A  nourishing  diet  should  also  be  allowed.  The 
object  to  be  attained  by  such  a  plan  of  treatment  is  to  support  and 
preserve  the  patient  until  the  dead  has  become  separated  from  the 
living  bone.  Not  unfrequently  it  must  be  continued  for  a  long 
time,  on  account  of  the  extreme  slowness  with  which  the  process 
of  detaching  the  necrosed  bone  takes  place.  Concerning  the  separ- 
ation of  the  dead  from  the  living  bone  it  should  be  ob-  Separation 
served  that  it  is  always  a  tedious  process.  However,  certain 
much  less  time  is  required  for  its  completion  when  it  at  certain 
occurs  in  children  than  when  it  occurs  in  adults.  Further-  life. 
more,  it  advances  considerably  more  rapidly  when  the  necrosis  is 
situated  in  the  bones  of  the  upper  extremities  and  the  cranium  and 
face,  than  when  it  involves  the  bones  of  the  lower  extremities. 
The  process  of  detaching  the  dead  from  the  living  osseous  tissue  is 
also  less  tedious  when  it  occurs  in  bones  having  a  spongy  structure, 
than  it  is  in  those  having  a  compact  formation,  or  those  which  con- 
sist principally  of  compact  tissue. 

But  the  necrosed  bone  should  generally  be  extracted  by  the 
surgeon  as  soon  as  its  separation  is  complete,  I  am  not  acquainted 
with  any  other  class  of  surgical  cases  wherein  surgical  interference 
for  the  purpose  of  extracting  the  bone  that  is  dead  and  loose  is  so 
uniformly  productive  of  speedy  benefit.  Even  when  the  necrosed 
fragment  is  not  imprisoned  within  a  shell  of  new  bone  (involucrum), 
but  is  an  exfoliation,  properly  so  called,  a  long  time  may  be  required 
to  effect  its  discharge,  if  left  to  the  unaided  powers  of  nature,  es- 
pecially if  it  be  deeply  covered  with  soft  parts,  as,  for  example,  in 
the  thigh.  In  such  cases  the  surgeon  should  proceed  to  extract 
the  necrosed  bone  by  operation  as  soon  as  he  finds  it  to  be  loose 
and  separated  from  the  living  bone  ;  and  to  accomplish  such  a  re- 
sult he  should  not  hesitate  to  make  any  incisions  into  the  soft  parts 
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that  may  be  necessary  to  obtain  sufficient  room  to  apply  a  necrosis 
or  other  suitable  forceps  and  take  it  away. 

But  the  surgeon  should  not,  as  a  general  thing,  make  any  effort 
DO  not  to  extract  the  dead  bone  until  its  separation  has  become 

operate  un-  i    ,  T/>  i  11  i 

til  sepam-  complete.  It  he  operates  too  early  he  may  do  not  a  little 
piete.  harm  to  his  patient.  If  he  endeavors  to  remove  the  ne- 

crosed bone  before  it  is  detached,  he  may  inflict  such  injury  upon 
the  living  bone  as  to  cause  a  fresh  ostitis  and  necrosis  of  a  fresh 
portion  and  thus  may  even  place  his  patient's  life  in  great  peril. 
But  after  the  separation  is  complete  the  extraction  of  the  dead 
bone  should  not  be  delayed  except  there  is  some  good  reason  for 
so  doing. 

When  the  necrosed  fragment  is  imprisoned  within  a  case  of  new 
bone  (involucrnm),  and  is  what  is  known  in  surgical  language  as 
a  sequestrum,  recovery  cannot,  in  general,  take  place  without  the 
assistance  of  surgical  art.  The  reason  is  obvious.  An  exfoliating 
portion  of  necrosed  bone,  even  when  considerable  in  size,  may, 
after  the  lapse  of  much  time  and  the  endurance  of  a  good  deal  of 
suffering,  be  finally  brought  to  the  surface  and  discharged  by  the 
unaided  powers  of  nature.  Not  so,  however,  with  a  sequestrum. 
It  cannot  be  discharged  until  an  aperture  of  sufficient  size  to  permit 
its  removal  has  been  made  in  the  new  osseous  shell  which  surrounds 
it.  To  perform  such  a  task  the  unaided  powers  of  nature  are  sel- 
dom adequate ;  and  hence  it  is  that  patients  who  are  afflicted  with 
this  variety  of  necrosis  but  seldom  recover  unless  the  surgeon  cuts 
down  upon  the  involucrum,  and  by  means  of  the  trephine,  together 
with  the  cutting  forceps,  the  mallet,  and  the  gouge,  makes  an 
aperture  in  it  sufficiently  large  to  permit  him  to  extract  the  seques- 
trum with  a  necrosis  forceps.  If  the  fragment  of  necrosed  bone  is 
a  long  one  it  will  be  necessary  for  him  to  make  a  long  mortise- 
shaped  opening  in  the  involucrum,  and  perhaps  also  to  divide  the 
dead  bone  with  a  forceps  or  a  chain  saw  in  order  to  facilitate  its 
extraction. 

The  following  case,  which  occurred  in  the  public  practice  of 
Professor  Van  Buren,  affords  a  good  illustration  of  the  only  plan  of 
treatment  by  which  the  surgeon  can  cure  a  case  of  necrosis  wherein 
the  dead  bone  is  invaginated  by  an  involucrum.  The  account  of 
the  case  also  gives  a  good  idea  of  the  symptomatology  of  this  vari- 
ety of  necrosis. 

CASE  LVIII.  —  Extensive  Necrosis  of  Left  Femur,  produced  by  bath- 
ing while  heated ;  Sequestrum  extracted  at  the  N.  T.  Hospital  by  an  Oper- 
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ation  performed  by  Professor  Wm.  H.  Van  Buren  ;  Recovery.  —  William 
Limburgh,  a  farm  laborer,  from  Dutchess  County,  aged  19,  ad-  Dr  Van 
mitted  to  the  New  York  Hospital,  April  26th,  was  attacked,  Buren'scase. 
about  four  years  previously,  by  a  painful  inflammation  of  the  lower  part 
of  his  left  thigh,  following  a  sudden  check  of  perspiration  by  bathing 
when  heated,  which  confined  him  to  bed  for  several  weeks,  and  termi- 
nated by  suppuration  and  ulceration,  leaving  two  sinuses  near  the  pop- 
liteal space,  through  both  of  which,  at  the  time  of  his  admission,  bare 
bone  could  be  felt  with  the  probe.  His  general  health,  at  this  time,  was 
good,  the  lower  third  of  the  affected  femur  about  double  its  normal  size, 
and  he  suffered  little  pain  from  the  disease,  except  after  active  exercise, 
when  it  became  inflamed,  and  the  discharge  from  the  sinuses  increased. 
In  this  condition,  unable  to  do  his  share  of  labor  on  the  farm,  he  applied 
for  relief.  His  disease  was  recognized  as  necrosis  of  the  femur,  in 
which,  in  consequence  of  an  attack  of  acute  inflammation  of  the  shaft  of 
the  bone,  a  portion  of  it  had  died,  forming  what  is  known  as  a  seques- 
trum, and  at  the  same  time,  apparently,  the  conservative  energies  of  the 
system,  in  order  to  preserve  the  functions  of  the  limb,  had  thrown 
around  this  sequestrum  a  shell  of  new  bone,  continuous  with  the  portion 
of  the  femur  which  had  remained  sound.  The  presence  of  this  seques- 
trum, then,  in  the  interior  of  the  newly  formed  shaft — technically 
known  as  involucrum  —  keeping  up  the  discharge  from  the  sinuses,  con- 
stituted his  disease,  and  the  operation  which  we  performed  for  its  cure, 
consisted  in  exposing  the  involucrum  by  a  free  incision  on  the  outer  side 
of  the  thigh,  some  six  inches  in  length,  opening  its  cavity  largely  by 
several  applications  of  the  trephine  assisted  by  the  mallet  and  gouge, 
and  withdrawing,  through  the  opening  thus  made,  a  large  and  character- 
istic sequestrum,  nearly  six  inches  in  length,  and  involving  pretty  much 
the  whole  diameter  of  the  original  shaft  of  the  femur.  The  cavity  from 
which  it  was  taken  was  lined  by  a  soft  pulpy  membrane,  which  commu- 
nicated a  velvety  feel  to  the  finger.  The  limb,  after  the  operation,  was 
placed  upon  a  double-inclined  plane,  so  as  to  secure  the  escape  of  its 
contents  by  a  depending  outlet,  and  the  external  wound  was  left  open. 
The  patient  did  not  have  an  unpleasant  symptom. 

Now,  this  is  a  typical  case  of  a  not  uncommon  disease,  occurring  in 
young  subjects,  chiefly  males,  from  the  age  of  8  to  20,  and  generally  from 
a  similar  cause,  namely,  sudden  chilling  when  heated,  such  as  lying  on 
the  ground,  or  bathing,  immediately  after  violent  exercise.     Acute  in- 
flammation of  a  bone,  and  generally  one  of  the  long  bones,  takes  place, 
characterized  by  intense,  deep-seated  pain  in  the  part,  and  severe  con- 
stitutional symptoms,  such   as  fever,  and    sometimes    delirium.     The 
bones  are  at  this  period  of  life  exceedingly  vascular,  their  de-  Vascuiarity 
velopment  being  yet  incomplete,  and  those  belonging  to  the  bonesUng 
locomotive  apparatus  —  the  long  bones  —  being  most  actively  employed 
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are  most  liable  to  become  the  seat  of  trouble.  The  bone  affected  dies 
at  once,  but  nature  almost  simultaneously  sets  about  repairing  the  loss, 
by  throwing  a  new  shaft  of  bone  around  the  portion  which  has  died,  in 
order  to  save  the  limb,  but  this  newly  formed  bone  (the  involucrum) 
often  incloses  the  dead  portion  (the  sequestrum)  so  perfectly,  that  it 
cannot  be  separated  and  thrown  off  by  the  unaided  efforts  of  nature, 
and  here  is  the  opportunity  for  the  interference  of  intelligent  surgery. 
Cases  of  this  kind  often  remain  uncured  for  years  for  the  want  of  an 
operation  similar  to  that  performed  in  this  case.  The  idea  is  prevalent 
that  they  can  be  safely  left  to  nature,  but  this  is  incorrect ;  it  is  the  sur- 
geon's duty,  in  such  cases,  to  advise  an  operation,  and  I  will  tell  you 
why.  .A  sequestrum  such  as  this,  tends,  under  the  influence  of  gravity, 
and  the  constant  motions  of  the  limbs,  to  travel  downwards,  and  to  en- 
danger, by  its  change  of  position,  the  integrity  of  the  popliteal  artery, 
and  also  of  the  knee-joint,  by  penetrating  them  with  its  sharp  points, 
which  are  exceedingly  liable  to  cause  ulceration.  I  know  of  the  case 
Perforation  of  a  medical  student  who  lost  his  life  by  hemorrhage  from 

of  artery  by  ,,.„,.  ,.  ,  .      ., 

sequestrum,  perforation  of  his  popliteal  artery  by  a  sequestrum  similar  to 
the  one  belonging  to  this  case.  Amputation  of  the  thigh  was  resorted 
to  in  the  end,  but  too  late,  and  he  died  exhausted.  In  a  somewhat  sim- 
ilar instance  of  necrosis,  which  occurred  under  my  care  in  this  hospital, 
the  knee-joint  was  perforated  by  a  sequestrum,  and  it  was  only  by 
prompt  amputation,  above  the  knee,  that  the  patient's  life  was  saved. 

Moreover,  the  limb  affected  by  necrosis  is  often  useless,  always  a  source 
of  annoyance,  and  liable  to  frequently  recurring  attacks  of  inflammation, 
and  the  sequestrum,  as  a  rule,  cannot  escape  without  assistance.  Add  to 
this  that  the  operation  is  free  from  danger,  when  judiciously  performed,  and 
almost  always  successful,  as  in  this  case,  and  1  think  you  will  agree  with 
me  that  it  should  be  advised.  Since  the  use  of  anaesthetics  in  surgery,  oper- 
ations for  necrosis  are  much  more  common  than  formerly* 

The  author,  recognizing  the  soundness  of  the  advice  which  it 
presents,  has  taken  the  liberty  to  italicize  the  last  paragraph. 

In  cases  of  necrosis  such  as  those  related  by  Professor  Van 
Buren  it  is  obviously  the  duty  of  the  surgeon  to  extract  the  seques- 
trum as  soon  after  its  detachment  as  the  patient  gets  into  a  fit  con- 
dition to  endure  the  operation.  The  performance  of  the  operation 
in  such  cases  should  never  be  unnecessarily  delayed,  for,  if  that  be 
done,  the  patient's  life  is  placed  in  unnecessary  peril,  and  the  sur- 
geon who  does  it  becomes  guilty  of  a  sad  omission  in  the  discharge 
of  professional  duty. 

l  See  Professor  Van  Buren's  Clinical  Lecture,  delivered  at  the  N.  Y.  Hospital,  and  re- 
ported in  the  American  Medical  Times,  1860,  vol.  i.  p.  19. 
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The  following  case  affords  another  illustration  of  the  method  of 
treatment  generally  required  by  cases  of  necrosis.  It  also  presents 
judicious  advice  with  regard  to  the  period  during  which  it  is  the 
duty  of  the  surgeon  to  extract  the  dead  bone  by  operation.  It  is 
probable,  however,  that  the  operation  might  have  been  performed 
at  an  earlier  date  with  equal  advantage  to  the  patient. 

CASE  LIX.  Necrosis  of  the  Tibia  in  a  Boy  of  Seven  Tears  produced 
by  Inflammation  of  the  Medullary  Tissue  ;  Dead  Bone  extracted  by  Opera- 
tion ;  Recovery.  —  Dr.  Krackowizer  presented  to  the  New  York  Patho- 
logical Society,  September  25,  1861,  specimens  of  necrosed  Dr.Krack- 
bone,  and  remarked  that  they  were  of  interest,  as  illustrating  case. 
a  point  in  operative  surgery,  in  reference  to  the  time  during  which  the 
operation  should  be  performed.  He  thought  a  good  deal  of  harm  could 
be  done  by  operating  too  early,  and  an  equal  amount  of  mischief  by 
postponement.  The  proper  time  to  choose  for  such  a  proceeding  was, 
as  in  the  specimen  presented,  when  the  sequestrum  was  merely  im- 
bedded in  the  soft  granulations  which  sprouted  out  of  the  involucrum. 

The  patient  was  a  boy  seven  years  of  age,  who,  two  years  ago,  was 
seized  with  symptoms  of  ostitis  in  the  medullary  canal 1  of  the  right 
tibia,  which,  in  time,  formed  an  abscess,  discharging  from  the  front  of 
the  tibia  by  means  of  several  sinuses.  Through  each  of  the  openings 
a  probe  being  passed  struck  dead  bone.  An  operation  was  advised 
and  accordingly  performed.  A  T-shaped  incision  was  made  on  the 
anterior  part  of  the  tibia,  and  the  flaps  were  dissected  up,  exposing  the 
involucrum,  which  was  formed  of  the  compact  tissue  of  the  tibia.  This 
was  removed.  There  were  two  or  three  cloacae  on  the  outer  aspect  of 
the  limb,  which,  on  account  of  the  thickness  of  the  bone  between  them, 
were  united  by  means  of  Heine's  osteotome,  an  exceedingly  useful  in- 
strument for  such  purposes.  The  cavity  of  the  involucrum,  being  ex- 
posed, was  found  to  be  filled  with  velvet-like  granulations,  over  which 
were  scattered  pieces  of  sequestrum,  which  could  be  lifted  out  with  the 
greatest  ease.  The  boy,  since  the  operation,  has  done  remarkably  well, 
the  wound  being  nearly  filled  up  with  granulations.2 

In  a  large  majority  of  the  cases  of  necrosis  the  operative  pro- 
cedures which  we  have  described  are  sufficient  to  effect  a  cure  of 
the  disease  and  preserve  a  useful  limb  for  the  patient.  There  are, 
however,  some  cases  in  which  the  extraction  of  the  sequestrum 
alone  will  not  suffice  to  relieve  the  malady,  and  the  amputation  of 
the  diseased  member  is  then  demanded  in  order  to  save  cases  de- 
the  patient's  life,  or  to  place  him  in  a  condition  of  com-  amputation. 

1  I  do  not  understand  what  this  phrase  means  unless  it  is  inflammation  of  the  medullary 
tissue,  etc. 

2  Vide  American  Medical  Times,  1861,  vol.  iii.  p.  242. 
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parative  comfort.  If  the  sharp  end  of  the  sequestrum  pierces  an 
important  artery,  or  penetrates  the  cavity  of  one  of  the  great 
articulations,  as  it  did  in  the  instances  referred  to  by  Prof.  Van 
Buren,  it  becomes  necessary  to  amputate  on  the  spot  in  order  to 
save  the  patient. 

Again,  it  may  be  advisable  to  amputate  the  diseased  member  in 
occasional  instances  where  the  involucrum  is  so  large  or  thick  as 
to  render  the  limb  unwieldy,  and  unfit  for  useful  purposes  on  that 
account.  In  such  case  the  affected  limb  is  generally  much  tume- 
fied by  reason  of  the  great  size  of  the  new  osseous  formation,  and, 
at  the  same  time,  the  skin  covering  it  is  very  tense,  and  liable  to 
become  the  seat  of  ulcerations  which  are  difficult  if  not  impossible 
to  heal.  I  have  treated  one  such  case.  The  disease  involved  the 
leg  and  followed  compound  comminuted  (gunshot)  fracture.  Am- 
putation at  the  place  of  election  was  employed  as  a  remedy  of 
last  resort.  The  patient  made  an  excellent  recovery. 

Central  necrosis  following  fracture  also,  sometimes,  demands 
central  amputation.  The  symptoms  produced  by  this  affection 
from°frac-  not  unfrequently  bear  a  strong  resemblance  to  those  occa- 
ture>  sioned  by  chronic  abscess  of  bone.  The  pain  is  very 

great ;  and  it  occasionally  happens  in  such  cases  that  the  patient, 
after  enduring  untold  suffering  for  a  long  time,  becomes  so  much 
exhausted  that  it  is  necessary  to  amputate  the  diseased  member  in 
order  to  save  his  life.  Mr.  Holmes  refers  to  a  case  of  central 
necrosis  following  fracture  wherein  it  became  necessary  to  ampu- 
tate the  limb  thirty-five  years  after  the  occurrence  of  the  original 
injury. 

Furthermore,  in  cases  of  necrosed  stump-bones,  it  is  sometimes 
Eeamputa-  necessary  to  reamputate  on  account  of  a  diseased  condi- 
tton'  tion  of  the  osseous  tissue  which  has  grown  out  of  the 

irritation  excited  in  it  by  the  dead  bone.  The  next  case  furnishes 
an  instance  wherein  such  a  proceeding  had  to  be  adopted.  I 
believe  that  in  such  cases,  generally,  the  pathological  condition  of 
the  osseous  tissue  which  has  been  produced  by  prolonged  contact 
with  dead  bone,  is  that  to  which  the  term  caries  and  osteo-porosis 
has  been  applied. 

CASE  LX.  Reamputation  for  Necrosis  of  a  Stump-bone  (Arm)  ;  Re- 
covery ;  contributed  by  Prof.  E.  Andrews  of  Chicago.  —  Henry  Brady, 
Co.  G,  6th  Wisconsin  Infantry,  was  shot  through  the  elbow  at  the  battle 
of  Antietam.  The  arm  was  amputated  at  its  lower  third.  The  stump- 
bone  became  necrosed.  Two  years  afterwards  I  reamputated  the  stump 
in  the  middle  to  get  rid  of  the  diseased  bone.  The  patient  recovered. 
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"We  may  state,  in  conclusion,  that  the  leading  points  in  the 
treatment  of  necrosis,  are  to  preserve  and  build  up  the  Sununary  of 
patient's  strength  by  suitable  medication  and  alimenta-  treatment- 
tion,  to  extract  the  dead  bone  as  soon  as  it  is  completely  detached, 
and,  in  occasional  instances,  to  amputate  the  diseased  member. 


END   OF   SECTION   SECOND. 
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PYAEMIA.1 

Application  of  the  Term  Pyaemia.  —  Not  synonymous  with  Septaemia,  but  only  a  Variety. 

—  Conditions  preceding.  —  Period  of  Accession.  —  Subsequent  to  Local  Suppuration.  — 
Has  Special  Relations  to  Suppuration.  —  Sanitary  Condition  of  Hospitals  in  which  it  has 
occurred.  —  Piorry's  Theory  of  Pus  Corpuscles  in  the  Blood  not  sustained.  —  Boerhaave's 
Opinion  that  the  Open  Mouths  of  Wounded  or  Ulcerated  Veins  may  absorb  Pus  not  con- 
firmed by  Actual  Observation.  —  Spontaneous  Disappearance  of  Pus  from  Cavities  ex- 
plained. —  Lymphatics  cannot  absorb  Pus.  —  Objection   to  Mr.  Simons'     Experiments 
and  Conclusions.  —  Sedillot's  and  Lee's  Experiments  defective.  —  Clinical  History  of 
Pyaemia. —  Division  into  Acute  and  Chronic. —  Cases  illustrating  Acute  Pyaemia  in  Connec- 
tion with  Injuries  of  the  Bones.  — Cases  illustrating  Chronic  Pyaemia  in  Connection  with 
Similar  Injuries.  —  Symptoms  of  Pyaemia.  —  Illustrative  Cases.  —  Diagnosis.  — Points  of 
Resemblance  with  Malarial  Fever  and  Typhoid  Surgical  Fever.  —  Differential  Diagnosis. 

—  Prognosis.  —  Ninety-five  per  cent,  died  at  Stanton  U.  S.  General  Hospital.  —  Cases  in 
which  Recovery  took  Place  reported.  —  Causes   and    Relations   of  Pyaemia.  —  Not  an 
Idiopathic  Affection. — Relations  to  Injuries  of  the  Bones  and  especially  to  Injuries  of 
the  Cancellous  Structure,  and  to  Osteo-myelitis.  —  To  Inflammation  of  the  Absorbents.  — 
To  Injuries  of  the  Blood-vessels.  —  Of  the  Skin.  —  Of  the  Muscular  and  Connective  Tis- 
sues.—  Non-traumatic  Pyaemia  following  Camp-fever.  —  Pyothorax. — Enlargement  of  the 
Spleen.  —  Predisposing  Causes.  —  Influence  of  Age.  —  Efficient  Cause.  —  Putrefaction  of 
Blood-clots,  Gangrene,  etc.  —  Evidences  of  Zymotic  Origin.  —  Pathological  Anatomy  of 
Pyaemia. — Dr.    Bartholow's   Post-mortem   Observations. —  Treatment. — Dr.   Leale's 
Cases.  —  Prophylaxis. 

THIS  term  is  here  employed,  not  in  accordance  with  its  literal 
signification,  but  as  a  symbol  to  represent  a  peculiar  morbid  or 
rather  poisoned  condition  of  the  blood  and  system  at  large,  which 
often  follows  the  infliction  of  wounds  or  other  forms  of  injury,  and 
the  performance  of  surgical  operations,  appearing  in  that  connec- 
tion, for  the  most  part,  not  until  the  lapse  of  some  time  after  the 
establishment  of  local  suppuration.  It  is  also  attended  with  the 
development  of  a  striking  and  peculiar  train  of  symptoms,  to- 
gether with  certain  anatomical  lesions  that  are  oftentimes  highly 
characteristic  of  the  pathological  process  in  question.  It  Generauy 
almost  always  proves  fatal,  and,  in  a  large  majority  of  fetal< 
instances,  terminates  speedily  in  that  way.  For  jexample  ;  during 
the  year  ending  September  30, 1864,  fifty-nine  cases  of  undoubted 
pyaemia,  in  the  sense  expressed  above,  were  treated  in  the  Stanton 

1  We  do  not  consider  the  term  pyaemia  as  synonymous  with  septcemia,  since  the  latter 
represents  several  varieties  of  septic  blood-poisoning  besides  that  which  is  connected  with 
some  local  suppuration  as  a  primary  focus  of  infection.  We  do,  however,  consider  that 
pyaemia  is  a  variety  of  septa?mia.  See  chapter  on  Consecutive  Gangrene  in  Section  First ; 
also  pp.  404,  408,  in  Section  Second.  At  the  latter  place  this  point,  i.  e.,  the  difference  be- 
tween pycemia  and  sepksmia,  is  fully  discussed,  and  the  reader's  attention  is  respectfully 
called  to  it  in  this  connection. 
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U.  S.  Army  General  Hospital,  of  which  the  author  then  had 
charge.  Of  these  cases,  fifty-six  died,  and  but  three  recovered, 
and  thus  a  ratio  of  mortality  of  almost  95  per  cent,  was  afforded. 
In  fifty-one  of  the  fifty-six  fatal  cases  it  is  stated  how  long  the 
patient  lived  after  the  appearance  of  pyaemia.  By  analyzing  them 
HOW  long  we  find  that  two  patients  survived  the  onset  of  the  disease 
surviyed.  ]esg  ^han  2  days,  that  two  cases  lived  2  days,  two  3  days, 
four  4  days,  four  5  days,  five  6  days,  nine  7  days,  five  8  days,  three 

9  days,  four  11  days,  one  12  days,  two  13  days,  two  15  days,  two  16 
days,  two  18  days,  one  21,  and  one  38  days.     Thus,  it  is  shown 
that  of  these  51  fatal  cases  36  survived  the  pyaemic  attack  less  than 

10  days,  and  only  15   lived  for  a  longer  period.     Two  of  these 
patients  died  between  24  and  48  hours  after  they  were  attacked 
with  pyaemia,    while  one  survived  its  occurrence  for  thirty-eight 
days. 

Of  these  fifty-nine  cases  of  pyaemia  which  were  treated  in  Stan- 
uponwhat  ton  U.  S.  Army  General  Hospital  between  October  1st, 
.upended.  ^Q^  and  September  30th,  1864,  inclusive,  the  record 
further  states  that  in  fifty-seven  cases  the  disease  supervened  during 
the  after  treatment  of  either  gunshot  injuries  or  surgical  operations 
performed  for  such  injuries,  that  in  one  case  it  appeared  as  a  sequel 
of  typho-malarial  or  camp-fever  and  empyema,  and  that  in  the  re- 
maining case  it  occurred  in  connection  with  a  preexisting  abscess 
of  the  thigh. 

By  making  a  further  analysis  of  the  fifty-seven  cases  having  a 
Period  of  traumatic  origin,  we  find  that  in  one  instance  pyaemia  ap- 
accession.  peared  on  the  3d  day  after  the  performance  of  secondary 
amputation  of  the  thigh  for  gunshot  fracture  of  the  femur  inflicted 
sixteen  days  previously,  that  in  four  cases  pyaemia  supervened  on 
the  4th  day  after  wounds  from  gunshot  projectiles  or  amputations 
for  such  wounds,  in  two  cases  on  the  5th  day,  in  two  cases  on  the 
6th  day,  in  one  case  on  the  8th  day,  in  two  cases  on  the  9th  day,  in 
five  cases  on  the  10th  day,  in  one  case  on  the  llth  day,  in  two 
cases  on  the  12th  day,  in  one  case  on  the  13th  day,  in  four  cases 
on  the  14th  day,  in  two  cases  on  the  15th  day,  in  two  cases  on  the 
16th  day,  in  one  case  on  the  17th  day,  in  five  cases  on  the  18th 
day,  in  three  cases  on  the  19th  day,  in  one  case  on  the  20th  day, 
in  two  cases  on  the  2 1st  day,  in  two  cases  on  the  23d  day,  in  one 
case  on  the  25th  day,  in  one  case  on  the  28th  day,  in  one  case  on 
the  31st  day,  in  one  case  on  the  37th  day,  in  one  case  on  the  38th 
day,  in  one  case  on  the  43d  day,  in  one  case  on  the  46th  day,  in 
one  case  on  the  90th  day,  and  in  six  cases  the  duration  of  the  in- 
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terval  between  the  occurrence  of  the  traumatic  lesion  and  the  ap- 
pearance of  pyaemia  is  not  stated. 

By  arranging  them  in  groups  we  find  that  17  cases  occurred  on 
or  before  the  10th  day  after  injury  or  operation,  that  22  cases  oc- 
curred between  the  llth  and  20th  days  inclusive,  that  6  cases 
occurred  between  the  21st  and  30th  days  inclusive,  that  3  cases 
occurred  between  the  31st  and  40th  days  inclusive,  that  2  cases 
occurred  between  the  41st  and  50th  days  inclusive,  and  that  in  one 
instance  pyaemia  appeared  as  late  as  the  90th  day  after  the  acci- 
dent. It  is  also  worthy  of  remark  that  in  43  cases  pyaemia  super- 
vened on  or  before  the  23d  day,  and  in  only  8  cases  did  it  appear 
at  a  later  date.  The  foregoing  statistics  seem  to  warrant  us  in 
stating  that  traumatic  pyaemia  belongs  especially  to  the  period 
which  is  embraced  between  the  fourth  and  twenty-third  days 
subsequent  to  the  infliction  of  the  injury  or  the  performance  of  the 
surgical  operation,  that  it  occurs  but  comparatively  seldom  after 
the  twenty-third  day,  and  that  if  a  patient  suffering  from  a  gun- 
shot wound  or  an  amputation  reaches  the  twenty-fourth  day  after- 
wards in  safety,  the  risk  of  a  fatal  result  from  pyaemia  is  but  small, 
provided  the  treatment  continues  to  be  judiciously  conducted,  and 
the  hygienic  conditions  are  favorable. 

Again,  it  is  worthy  of  special  remark  that  in  none  of  the  forego- 
ing; cases  did  pyaemia  make  its  appearance  previous  to  the  Subsequent 

ITT  P   i         i  •         i       T-I  •          i  to  local  sup 

establishment  ot  local  suppuration.1  Jiiven  in  the  case  puration. 
where  it  supervened  on  the  third  day  after  secondary  amputation 
of  the  thigh  for  gunshot  fracture,  the  wounded  limb  was  already 
suppurating  freely,  and  the  ends  of  the  broken  bone  were  found 
bathed  in  unhealthy  purulent  matter  at  the  time  of  the  operation. 
He  died  on  the  fourth  day  after  the  pysemic  invasion,  and  on  ex- 
amining the  stump-bone  at  the  autopsy  its  medullary  tissue  was 
found  to  be  the  seat  of  a  suppurative  inflammation  (suppurative 
osteo-myelitis).  In  the  two  non-traumatic  cases  which  we  have 
mentioned,  the  development  of  pyaemia  was  preceded  in  one  of 
them  by  empyema  and  in  the  other  by  abscess  of  the  thigh. 

With  regard  to  the  sanitary  condition  of  the  hospital  in  which 
these  cases  of  pyaemia  were  observed,  it  should  be  stated  condition 
that  it  was  entirely  free  from  hospital  gangrene,   that,  of  ho"Pltal8- 

1  "We  believe  that  pyaemia  is  the  variety  of  septsemia  in  which  some  local  suppuration 
constitutes  the  primary  focus  or  source  of  infection.  In  the  other  varieties  of  septic  blood- 
poisoning  the  source  or  focus  from  which  the  poison  proceeds,  and  the  symptoms,  or 
secondary  disturbances  and  structural  lesions  induced  by  it  in  distant  organs,  are  of  quite  a 
different  nature,  as,  for  example,  we  may  see  in  cases  of  dissection  wound,  gangrene  from 
injury  of  blood-vessels,  senile  gangrene,  spreading  inflammatory  gangrene,  and  hospital 
gangrene. 
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notwithstanding  the  broken-down  and  cachectic  condition  of  many 
of  the  patients  admitted  to  its  wards,  a  case  of  erysipelas  was  but 
very  seldom  seen  to  originate  therein,  that  it  was  never  over- 
crowded with  patients,  that  it  was  thoroughly  ventilated,  that  it 
was  constantly  kept  as  clean  as  possible,  and  that  the  most  ap- 
proved disinfectants  were  freely  and  habitually  used  in  all  parts  of 
the  institution. 

We  have  already  stated  our  purpose  to  employ  the  term  pyaemia 
or  pyohcemia  not  in  accordance  with  its  literal  signification,  and  we 
will  next  proceed  to  give  our  reasons  for  so  doing.  This  term,  de- 
rived from  two  Greek  words,  irvov,  pus,  and  aT/xa,  blood,  signifies 
piorry's  literallv  purulent  or  pus-bearing  blood,  and  was  coined  by 

theory  of  "    r  11-  i  •    i      • 

causation.       JrioiTV,  because  he    supposed  that  the   disease  which  it 

Pus  in  the  r 


.  .  .  ., 

represents  consists  essentially  of  an  admixture  of  pus 
with  the  current  of  the  circulating  blood.  Now,  the  commingling 
of  purulent  matter,  as  such,  with  the  blood,  necessarily  involves 
the  commingling  of  the  morphological  constituents  of  purulent 
matter  with  that  fluid,  and  hence  the  admixture  of  pus-corpuscles 
with  the  blood.  If,  then,  Piorry's  assumption  be  correct,  pus- 
corpuscles  should  always  be  present  in  the  blood  of  persons  af- 
fected with  the  so-called  pyaemia,  and  their  presence  should  be 
demonstrated  therein  provided  the  pyaemic  blood  is  subjected  to 
a  sufficiently  thorough  and  exact  examination  with  the  microscope. 
But  has  any  such  demonstration  of  the  constant,  or  even  the  fre- 
quent, presence  of  pus-corpuscles  in  the  blood  of  patients  laboring 
under  the  so-called  pya3mia,  ever  been  satisfactorily  made  ?  If  so, 
what  observer  has  made  such  demonstration,  and  what  other  ob- 
server has  verified  that  .demonstration  ? 

It  has,  indeed,  been  thought  by  some  who  advocate  the  views 
of  Pioriy  that  they  have  found  pus-corpuscles  in  large  quantity  in 
the  so-called  pyaemic  blood,  but  subsequent  investigation  has 
shown  that  what  they  took  to  be  pus-corpuscles  was,  in  all  proba- 
Coioriess  bility,  made  up  entirely  of  the  colorless  corpuscles  of  the 
mlstakenfor  normal  blood,  which  coincidently  were  present  in  exces- 
pus'  sive  quantity.  They  saw  not  pus-corpuscles  in  the  blood, 

but  the  colorless  blood-cells,  which  are  so  like  pus-corpuscles  as 
easily  to  be  mistaken  for  them,  so  that  if  in  any  specimen  we  meet 
with  such  elements,  we  can  never  say  with  certainty  off-hand 
whether  we  have  to  deal  with  colorless  blood  or  pus-corpuscles 
(Virchow).  We  therefore  object  to  the  employment  of  the  term 
pyaemia  according  to  its  literal  meaning,  in  the  first  place,  because 
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it  has  not  been  satisfactorily  shown  that  the  so-called  pyaemic  blood 
is  characterized  by  the  presence  of  pus-corpuscles  in  it. 

We  object  to  its  employment  in  that  sense,  in  the  second  place, 
because  the  statements  concerning  the  method  by  which 


purulent  matter  per  se,  and  consequently  pus-corpuscles,  phlebitis. 
are  introduced  into  the  current  of  the  circulating  blood,  do  not 
bear  the  test  of  even  a  gentle  criticism.  With  regard  to  the  state- 
ment that  suppurative  phlebitis  oftentimes  furnishes  an  occasion 
for  the  introduction  of  pus  into  the  blood,  it  should  be  remembered 
that  the  more  exact  and  thorough  investigations  into  the  phenomena 
of  the  so-called  suppurative  phlebitis  which  have  been  made  during 
a  recent  period  have  abundantly  proved,  that  what  were  formerly 
believed  to  be  collections  of  purulent  matter  that  had  been  formed 
within  the  canal  of  veins  by  a  process  of  secretion  from  the  internal 
surface  of  their  lining  membrane,  do  not,  in  reality,  consist  of  puru- 
lent matter  at  all  in  a  very  large  majority  of  instances,  but  of  a 
liquid  substance  having  considerable  resemblance  to  pus,  and 
therefore  called  puriform  matter  by  some,  which  has  been  pro- 
duced, not  by  the  inflammatory  process,  but  by  the  spontaneous 
softening  or  retrograde  metamorphosis  of  coagulated  blood,  called 
technically  thrombus,  with  which  the  vein  supposed  to  be  inflamed 
has  become  more  or  less  completely  filled  through  the  operation 
of  causes  which,  for  the  most  part,  are  not  inflammatory  Degeneration 
in  their  nature  :  or,  in  other  words,  it  has  been  found  ofthrombus- 
that  the  morbid  condition  of  the  veins,  which  was  supposed  by 
John  Hunter,  Cruveilhier,  and  others  to  be  a  suppurative  inflam- 
mation of  their  lining  membrane,  is  not,  in  general,  an  inflamma- 
tory condition  at  all,  that  the  puriform  matter  which  is  often  found 
within  the  veins  in  such  cases  is  not  pus,  nor  is  it  even  a  product 
of  the  inflammatory  process,  but  it  is  formed  by  the  spontaneous 
degeneration  of  the  coagulated  blood  held  within  the  walls  of 
ihrombosed  veins,  which  is  effected  by  the  operation  of  forces  that 
are  purely  chemical  in  their  nature,  and  may  be  imitated  by  ex- 
periment outside  of  the  human  body. 

Furthermore,  it  has  been  found  that  when  a  vein  really  becomes 
the  seat  of  suppurative  inflammation  the  pus  is  formed  Abscess  in 

.1*1  i      /»     i  •        i  «          i  •          coats  of 

not  within  the  canal  ot  the  vein,  but  in  the  connective  veins. 
tissue  between  the  coats  which  constitute  its  walls,  that  if  the  in 
flammation  lasts  long  enough  a  collection  of  pus  in  the  nature  of 
an  abscess  is  formed  in  this  way  between  the  coats  of  the  vein, 
that  the   purulent  matter   cannot  get  from  such  an  abscess  into 
the  current  of  the  circulating  blood  except  by  bursting  through 

33 
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the  internal  coat  of  the  vein  from  without  inward,  or  by  perforat- 
ing said  coat  from  the  same  direction  by  the  ulcerative  process, 
and  that  when  such  an  abscess  lias  discharged  its  contents  in  this 
way  into  the  current  of  the  general  circulation,  its  cavity  is  apt  to 
become  immediately  filled  up  with  blood,  which  flows  out  from  the 
penetrated  vessel. 

With  regard  to  the  spontaneous  production  of  pus  in  the  blood 
Haematitis  itself  by  the  operation  of  the  inflammatory  process  upon 
sustained.110  the  morphological  constituents  of  that  liquid,  the  hcematitis 
or  inflammation  of  the  blood  of  Piorry,  the  suppuration  of  the 
blood,  as  it  was  afterwards  called  by  some  pathologists,  and  spon- 
taneous pyaemia,  as  it  was  denominated  by  others,1  it  is  only  neces- 
sary to  state  here  that  this  theory  has  been  generally  abandoned 
as  untenable,  since  subsequent  investigation  showed  that  what  had 
been  believed  to  be  pus- corpuscles  in  the  blood,  were  in  reality 
only  colorless  blood-cells,  that  the  principal  alteration  in  the  mor- 
phological constituents  of  the  blood  in  these  cases  consisted  in  a 
Properly  a  large  and  absolute  increase  in  the  number  of  these  color- 
leucocytosis.  ]egs  ce\]s^  an(j  fag^  this  increased  quantity  of  the  colorless 
blood-cells,  this  leucocytosis,  was  not  limited  in  its  occurrence  to 
cases  of  pyaemia  (so  called)  but  was  also  found  in  connection  with 
other  diseases  of  an  exhaustive  character,  for  example,  scrofulosis, 
phthisis  pulmonalis,  typhus  and  typhoid  fevers,  diffuse  phlegmon, 
and  cancer,  and  was  even  produced  by  certain  purely  physiological 
conditions,  such  as  pregnancy.  Allusion  has  been  made  in  this 
place  to  the  theory  of  the  spontaneous  development  of  pus  in  the 
blood  and  to  the  microscopical  observations,  both  pathological  and 
physiological,  which  refute  it,  because  from  time  to  time  it  has 
been  revived  under  somewhat  different  forms,  and  is  likely  to  be 
resurrected  again  hereafter. 

Can  pus  get  into  the  current  of  the  circulating  blood  from  the 

Can  pus  be     cavity  of  a  suppurating  sac,  or  from  the  track  of  a  sup- 
absorbed,  or  *.  i  />  ..  /»         i 
escape  from    purating  wound,  or  from  any  suppurating  surface,  by 

fnto  veins'  absorption  through  the  open  mouths  of  wounded  or  ulcer- 
ated veins,  as  was  originally  stated  by  Boerhaave,  and  subsequently 
asserted  by  Ribes  and  Velpau  ?  This  question  must  be  answered, 

l  In  the  first  case  of  the  affection  now  called  leukaemia  which  Bennett  saw  he  found  the 
colorless  corpuscles  to  be  present  in  much  larger  numbers  than  in  any  instance  on  record, 
and  at  once  inferred  that  it  was  a  case  of  "  suppuration  of  the  blood."  This  conclusion  of 
his  indeed  was  not  original,  but  was  based  upon  the  hsBmatitis  of  Piorry,  who  had  conceived 
the  blood  itself  to  become  inflamed  and  thus  engender  pus,  a  state  which  was  afterwards 
denominated  spontaneous  pyaemia  by  the  Vienna  school. 

All  these  errors  proceeded  from  the  circumstance  that  an  enormously  great  number 
of  colorless  corpuscles  were  found  in  the  blood,  which  in  turn  were  mistaken  for  pus-cor- 
puscles. Vide  Virchow's  Lectures  on  Cellular  Pathology,  p.  223.  Am.  ed. 
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generally,  in  the  negative,  for  if  the  orifice  in  the  vein  be  large 
enough  to  allow  the  corpuscles  of  purulent  matter  to  enter  the 
vessel  it  is  also  large  enough  to  allow  the  corpuscles  of  the  blood, 
including  both  the  red  and  the  white  ones,  to  pass  out  from  the 
vessel,  and  thus  in  such  cases  the  entrance  of  pus  into  the  circula- 
tion is  effectually  prevented  by  the  outflow  of  blood  from  the  cur- 
rent of  the  circulation  towards  the  suppurating  tissue,  or  the  sup- 
purating wound,  or  the  suppurating  surface.  It  seems  possible, 
however,  for  purulent  matter  to  be  admitted  into  open  veins  under 
favorable  circumstances,  in  a  few  localities,  such  as  the  neck  and 
axilla  where  the  suction  power  of  the  chest  is  strongly  felt  in  the 
veins  during  the  inspiratory  movement,  but  in  order  for  it  to  enter 
the  vein  even  then,  the  orifice  in  its  walls  must  be  held  open  either 
by  the  unnatural  stiffness  of  the  walls  themselves  or  by  their  ad- 
hesion to  some  sclerosed,  dense,  and  unyielding  structure  lying 
external  to  them.  When  we  consider  how  seldom,  speaking  com- 
paratively, a  fluid  so  subtle  as  the  air  is  admitted  into  the  veins  of 
the  neck  during  surgical  operations  by  which  they  are  inevitably 
wounded,  we  cannot  fail  to  perceive  how  very  rarely  indeed  a 
liquid  so  gross  as  purulent  matter  is  likely  to  get  introduced,  in  the 
form  of  purulent  matter,  into  these  vessels,  even  under  the  most 
favorable  circumstances.  Indeed,  so  far  as  I  am  informed,  there 
is  no  case  of  this  kind  of  purulent  absorption  on  record,  and  the 
foregoing  remarks  have  been  made  because  it  is  barely  possible 
for  pus  to  enter  the  veins  in  this  way  in  the  neck  and  armpit. 
But  in  the  extremities  and  in  all  parts  of  the  body  where  the 
suction  power  of  the  heart  and  of  the  thorax  during  inspiration, 
are  not  perceptible  in  the  veins,  pus  cannot  pass  through  the 
open  mouths  of  these  vessels  and  thus  gain  admission  to,  and  be- 
come commingled  with  the  circulating  blood. 

Again,  when  the  purulent    matter  is  removed    spontaneously 
from  the  cavity  of  the  pleura  in  a  case  of  empyema,  or  P™  spon- 

*  J  .        taneously 

when  the  contents  of  an  abscess  disappear  spontaneously  disappearing. 
and  it  dries  up,  as  sometimes  happens  in  the  thigh  and  other  parts 
of  the  body,  it  is  said  by  some  that  in  such  a  case  the  pus  has  been 
absorbed  into  the  blood,  carried  away  in  its  current,  and  subse- 
quently excreted  from  the  body,  through  the  agency  of  the  various 
excretory  organs.  But  if  we  examine  closely  into  the  process  by 
which  nature  effects  the  cure  of  empyema  and  abscess  we  find  that 
pus  is  never  absorbed  in  the  form  of  pus  in  these  cases.  The  puru- 
lent matter,  under  such  circumstances,  disappears  only  in  one  of 
two  ways. 
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"When  it  disappears  in  the  first  way,  the  pus  with  its  corpuscles 
Liquor  puria  *s  more  or  less  intact  at  the  time  of  the  reabsorption.  It 
is absorbed-  is  the  fluid  portion  of  the  pus,  the  liquor  puris,  or  the 
pus-serum,  alone  which  is  absorbed  and  carried  away  in  the  blood. 
The  pus-corpuscles  remain  behind,  and  thus  of  course  the  matter 
becomes  thicker  in  proportion  as  the  fluid  disappears.  This  con- 
stitutes the  long  known  thickening  or  inspissation  of  pus,  whereby 
is  produced  what  the  French  term  "pus  concret"  which  consists 
of  a  thick  mass,  containing  the  pus-corpuscles  in  a  shriveled  condi- 
tion, when  not  only  the  fluid  between  the  pus-corpuscles  (pus- 
serum)  but  a  part  also  of  that  present  in  them  has  been  withdrawn. 
This  is  the  kind  of  inspissation  which  we  see  occur  on  a  large 
scale  in  the  case  of  imperfect  reabsorption  of  pleuritic  exudations, 
when  very  large  layers  of  a  crumbling  substance  remain  behind  in 
the  sac  of  the  pleura  ;  and  also  round  about  the  vertebral  column 
in  caries  of  the  vertebrae,  cold  abscesses,  etc.  In  all  these  cases 
the  reabsorption  is  at  an  end  as  soon  as  the  fluid  has  disappeared  ; 
but  »the  solid  parts  remain  behind  and  either  undergo  the  calcareous 
transformation  or  give  rise  to  ulceration. 

The  second  form  of  purulent  reabsorption  is  that  which  consti- 
tutes the  most  favorable  case,  when  the  pus  really  disappears  and 
Absorption  no  essential  part  of  it  need  remain  behind.  But  here  too 
formation8"  the  pus  is  not  reabsorbed  as  pus,  but  first  undergoes  a 
granules,  and  fatty  metamorphosis  ;  every  single  cell  sets  fatty  particles 

"pathologi-  J      . ...      ..   \,          J         -.•*  1.1  ,i-         e      ^ 

cai  miik.»  free  withm  it,  then  breaks  up  and  at  last  nothing  further 
remains  than  fatty  granules  and  intervening  fluid  in  which  they 
are  suspended.  Then,  therefore,  there  exists  no  longer  either 
cells  or  pus ;  and  their  place  is  occupied  by  an  emulsive  mass,  a 
kind  of  milk,  composed  of  water,  some  albuminous  matter  and  fat, 
and  in  which  even  the  presence  of  sugar  has  on  various  occasions 
been  demonstrated,  whereby  a  still  greater  analogy  with  real  milk 
is  brought  about.  It  is  this  pathological  milk  which  afterwards 
comes  to  be  reabsorbed  —  once  more  therefore  not  pus,  but  fat, 
water,  and  salts.  These  are  the  processes  which  may  be  denomi- 
nated the  "  physical  reabsorption  of  pus  ; "  a  reabsorption,  in  which 
pus  is  not  reabsorbed  as  such,  but  either  only  its  fluid  constituents, 
or  its  solid  ones  after  they  have  been  considerably  altered  by  an 
veins  do  not  internal  transformation.1  So  far  as  the  veins  and  blood- 
pal0'  vessels  generally  are  concerned  we  are  therefore  justified 
in  saying  that  they  do  not  absorb  pus  as  such,  and  that  when 
pus  becomes  commingled  with  the  blood  through  their  instrumen- 

1  Vide  Virchow,  Lecture*  on  Cellular  Patholoffy,  pp.  212  to  217. 
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tality,  it  is  only  by  the  bursting  of  an  abscess  through  their  walls 
whereby  the  contents  of  said  abscess  are  discharged  into  the  cur- 
rent of  the  blood  flowing  through  them. 

The  question  next  arises  whether  pus  as  pus  does  not  gain  ad- 
mission to  the  circulating  blood  through  the  agency  of  Lymphatics 
the  lymphatic  vessels,  the  absorbents  properly  so  called.  cannot- 
To  this  question  also  a  negative  answer  must  be  given,  for  the 
anatomical  structure  of  the  lymphatic  glands  is  such  that  pus-cor- 
puscles cannot  pass  through  them  into  the  trunk  of  the  absorbent 
vessel  beyond.     The  lymphatic  glands  perform  the  office  of  exceed- 
ingly fine  filters  as  well  as  that  of  glandular  tissue  proper,  and  the 
pus-corpuscles  from  their  size  cannot  get  through  them.1 

Upon  examining  these  different  pathological  processes  in  this 
manner  one  by  one,  it  is  really  impossible  to  discover  anything  at 
all,  which  in  a  morphological  point  of  view,  can  justify  the  assump- 
tion of  a  condition  of  the  blood  such  as  might  with  propriety  be 
called  pyaemia  in  the  strict  acceptation  of  that  term.  In  the  ex- 
tremely rare  cases,  in  which  pus  breaks  through  into  veins,  from  a 
phlebitic  or  some  other  very  unusual  form  of  abscess,  the  purulent 
ingredients  may,  without  doubt,  be  conveyed  into  the  circulating 
blood,  but  in  such  instances  the  introduction  of  the  pus  occurs  for 
the  most  part  but  once.  The  abscess  empties  itself,  and  if  it  be 
large,  an  extravasation  of  blood  is  much  more  apt  to  ensue  than 
the  establishment  of  a  persistent  pyaemia,  properly  so-called. 
Perhaps,  however,  we  shall  at  some  future  time  succeed,  in  the 
course  of  such  a  process,  in  discovering  pus-corpuscles  with  well 
defined  characters  in  the  blood ;  at  present,  however,  the  matter 
stands  thus  ;  it  can  most  positively  be  maintained  that  nobody  has 
hitherto  succeeded  in  demonstrating  by  arguments  capable  of  sup- 
porting even  gentle  criticism,  the  existence  of  a  morphological 
pyaemia.  This  term,  therefore,  must,  as  designating  a  definite 
change  in  the  blood,  be  entirely  abandoned.2  For  this  How  we  pro. 
reason  we  stated  at  the  outset  that  we  do  not  employ  the  thTtem8* 
word  pyaemia  in  accordance  with  its  literal  signification,  "w*™1*-" 
but  as  a  symbol  to  represent  a  peculiar  pathological  condition,  or 
intoxication,  of  the  blood  and  the  whole  system,  which  generally 
springs  from  some  local  suppuration,  and  is  attended  with  the  de- 
velopment of  peculiar  phenomena  in  the  shape  of  symptoms  and 
pathologico-anatomical  lesions.  We  do  not  discard  the  term, 
because,  in  the  first  place,  it  is  already  in  common  use  throughout 
the  world,  and,  in  the  second  place,  we  are  not  prepared  to  offer  a 
better  one. 

1  Virchow,  op.  cit.  p.  217  et  seq.  a  yirchqw,  op.  cil.  pp.  228,  229, 
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Mr.  Simon  states  in  his  sixth  report  as  medical  officer  of  the 
injection  of  Priv7  council  of  the  British  government,  which  was  pre- 
TOinsoriower  sented  March  31st,  1864,  that  "  pyaemia  can  be  experi- 
mentally imitated  in  the  lower  animals  by  the  injection 
of  a  little  normal  pus  into  a  vein,"  and  he  proceeds  to  say,  that 
"  there  is  not,  I  think,  any  valid  reason  for  doubting  but  that  this 
kind  of  material  infection  of  the  blood,  accidentally  arising,  is  the 
essential  cause  of  human  pyaemia."1  But  let  us  pause  a  moment 
here  and  inquire  whether,  in  cases  where  a  little  normal  pus  is 
injected  into  the  veins  of  the  lower  animals,  pyaemia  is  always  or 
even  frequently  produced.  What  results  have  experiments  of  this 
sort,  performed  on  the  inferior  animals,  afforded  us,  not  in  the 
exceptional,  but  in  the  great  majority  of  instances  ?  Almost  all 
observers  coincide  in  stating  that,  when  healthy  pus  is  injected 
into  the  veins  of  animals  with  the  observance  of  proper  precautions, 
no  symptoms  are  developed  during  life,  and  no  pathologico- anatom- 
ical lesions  are  found  on  killing  the  animal  and  making  an  autopsy, 
which  can  be  compared  with  pyaemia  in  man.  Beck  found  in  four- 
teen injections  that  not  one  was  followed  by  symptoms  of  puru- 
lent infection.  (Barwell.)  Se"dillot,  the  stout  defender  of  pyae- 
mia strictly  so  called,  could  not  produce  pyaemia  in  dogs  except 
by  repeated  injections  of  pus,  for  which  purpose  he  left  an  elastic 
catheter  in  the  vein  of  the  dog  for  several  days.  That  the  pres- 
ence of  a  foreign  body  in  the  circulation  for  so  long  a  time  would 
give  rise  to  coagulation  of  blood  in  the  vessel,  and  that  pieces  of 
the  thrombus  thus  produced,  would,  at  a  later  injection,  be  pro- 
pelled along  with  the  pus  to  the  heart,  and  subsequently  become 
caught  and  impacted  in  one  or  more  branches  of  the  pulmonary 
artery,  can  hardly  be  doubted.2 

Virchow  has  shown  that  most  of  Se*dillot's  experiments  were 
vitiated  by  the  mode  in  which  the  wound  was  made,  and  the  noz- 
zle of  the  injecting  tube  thrust  in ;  for  the  blood  must  have  formed 
coagula  around  those  parts,  which  afterwards  were  carried  into 
the  circulation.  Mr.  H.  Lee's  experiments,  having  been  performed 
by  a  similar  method,  are  clearly  open  to  the  same  sources  of  fallacy. 
Indeed,  a  committee  appointed  to  repeat  Mr.  Lee's  experiments, 
with  a  view  to  determine  the  effects  of  pus  on  the  blood,  obtained 
results  widely  different  from  those  obtained  by  Mr.  Lee.  This 
committee  made  two  experiments  upon  an  ass.  In  the  first  experi- 
ment fresh  and  healthy  pus  to  the  extent  of  two  ounces  was  in- 

i  Vide  Mr.  Simon's  Sixth  Report,  pp.  60,  61.    London,  1864. 

8  Vide  Dr.  Krackowizer's  "  Remarks  on  Pyaemia  before  the  New  York  Academy  of  Med- 
icine "  published  in  the  N.  Y.  Medical  Journal,  August,  1865,  p.  367. 
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jected  into  the  saphena  vein  ;  and  the  animal  appeared  not  to  suffer 
any  inconvenience  from  it.  In  the  second  experiment  two  ounces 
of  fresh  and  healthy  pus  were  injected  into  the  jugular  vein  of  the 
same  ass,  some  time  after  the  performance  of  the  first  experiment, 
the  animal  having  been  perfectly  well  during  the  interval ;  and  no 
bad  effect  was  produced.  The  pus  mixed  readily  with  the  blood 
and  did  not  coagulate  it.  The  animal  presented  no  unusual  symp- 
toms during  the  next  few  days,  when  he  was  killed,  and  the  parts 
carefully  dissected.  The  vein  was  pervious,  presenting  no  thick- 
ening, nor  cording,  nor  abscesses,  and  the  external  wound  was 
nearly  healed.1 

We  therefore  conclude,  that,  in  the  vast  majority  of  instances, 
when  sufficient  care  has  been  taken  to  select  a  fresh  and  Generally 
healthy  pus,  and  to  inject  it  into  the  veins  of  animals  by  reTuitg.*8 " 
a  proper  method,  no  morbid  phenomena  have  followed  the  opera- 
tion ;  and,  furthermore,  that  Mr.  Simon's  assertion  (which  has  just 
been  quoted),  concerning  the  causation  of  pyasmia  in  animals  and 
in  man,  is  clearly  shown  to  be  not  warranted  by  the  results  of  the 
experiments  upon  animals  that  have  been  made  by  a  number  of 
different  observers  for  the  purpose  of  artificially  producing  pyaemia, 
especially  when  such  experiments  are  taken  as  a  whole,  subjected 
to  rigid  scrutiny  and  careful  comparison,  and  then  repeated,  with 
the  observance  of  proper  precautions,  if  any  sources  of  error  are 
discovered. 

Let  us  now  depart  from  the  region  of  hypothesis  and  conjecture, 
and  proceed  to  study  the  clinical  history  of  the  disease  Clinical  j^. 
which,  for  the  present,  we  have  agreed  to  call  pyaemia,  tory- 
in  default  of  a  better  name,  as  it  occurs  in  man. 

Now,  when  we  compare  together  or  contrast  the  objective  phe- 
nomena presented  by  different  cases  of  this  affection,  we  observe 
that  they  differ  from  each  other  very  much  in  respect  to  intensity, 
rapidity  of  development,  and  duration.  In  one  class  of  cases  we 
find  that  the  patient  is  suddenly  stricken  down  by  this  disease, 
with  symptoms  of  great  severity,  and  that  in  the  course  of  a  very 
brief  period,  varying  in  duration  from  thirty-six  hours  to  five  or 
six  days,  he  sinks  and  dies,  notwithstanding  all  the  assistance 
which  the  surgical  art  is,  at  present,  able  to  afford  him.  In 
another  class  of  cases  we  find  that  the  symptoms  which  accompany 

1  Vide  Edinburgh  Monthly  Journal,  vol.  vii.  p.  272 ;  also  Barwell  On  Diseases  of  the  Joints, 
pp.  93,  94.    Am.  ed. 
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the  pyaemic  invasion  are  much  less  violent,  that  the  disease  pursues 
its  downward  career  with  much  less  rapidity,  and  that  death  is  not 
Acut«  and  produced  till  after  the  lapse  of  many  days  or  several 
forma,  weeks,  five  or  six  not  unfrequently.  Thus  we  have  two 
types  of  the  disease  presented  for  our  consideration,  namely,  the 
acute  and  the  chronic  ;  and  we  shall  find  it  convenient  for  purposes 
of  study  and  description  to  employ  the  terms  acute  and  chronic 
pycemia  in  these  pages. 

The  next  four  cases  present  us  with  examples  of  acute  pyaemia, 
Four  cases  such  as  are  often  seen  in  connection  with  wounds  and 
pyemia.-  surgical  operations  involving  bone.  They  occurred  in 
the  author's  practice. 

CASE  I.  Gunshot  Fracture  of  Right  Humerus  in  Middle  Third; 
Exsection  of  the  Fracture-splinters;  Pyaemia  suddenly  supervened  on 
Sixteenth  Day  ;  Death  Two  Days  afterwards  from  Pyaemic  Pleuro-pneu- 
monia ;  Autopsy ;  Thrombosis  of  Right  Axillary  Vein  ;  Secondary  Ab- 
scesses in  Lungs  and  Liver  ;  Copious  Effusion  in  both  Pleural  Cavities.  — 
Private  Lucius  J.  Lewis,  Co.  K,  1st  Michigan  Cavalry,  aged  27,  admit- 
ted to  the  Stanton  U.  S.  Army  General  Hospital  June  4,  1864,  was 
wounded  at  Old  Church,  Va.,  May  28,  in  the  middle  third  of  the  right 
arm.  The  humerus  was  fractured  by  the  projectile  with  extensive  com- 
minution. The  wound  was  dilated  by  incision  and  the  fragments  of 
comminution  extracted  on  the  field.  He  also  informed  us  that  his 
general  health  was  good  at  the  time  the  injury  was  inflicted  and  the 
operation  performed. 

June  6.  —  Patient  doing  well ;  wounds  granulating  nicely  ;  the  treat- 
ment consists  in  the  administration  of  nutrients,  tonics,  and  stimulants, 
and  the  application  of  a  weak  solution  of  the  permanganate  of  potassa  to 
the  wounds.  He  continued  to  do  well  until 

June  13.  —  Evening.  He  has  had  a  chill  and  unexpectedly  fallen  into 
a  bad  way.  He  has  marked  dyspnoea,  with  dark-colored,  viscid  sputa, 
but  no  cough.  He  also  has  irritability  of  the  stomach. 

June  14.  —  The  vomiting  continues.  He  complains  of  general  debility 
and  has  great  dyspnoea.  Prescribed  cupping,  both  wet  and  dry,  of  the 
chest,  to  be  followed  by  a  warm  poultice  covered  over  with  oiled  silk  on 
its  outer  side,  and  a  stimulating  expectorant  mixture  with  carbonate  of 
ammonia  to  be  administered  internally. 

June  15.  —  He  is  failing.  The  dyspnoea  is  greatly  increased.  He  died 
in  the  afternoon. 

ffe  did  not  have  any  cough  whatever. 

The  autopsy  revealed  the  existence  of  thrombosis  of  the  right  axillary 
vein,  and  the  presence  of  numerous  secondary  abscesses  in  the  liver,  vary- 
ing in  size  from  a  pea  to  a  hickory  nut,  There  were  also  numerous 
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secondary  abscesses  in  both  lungs  ;  and  the  exterior  of  these  organs  was 
covered  with  false  membrane.  Each  pleural  cavity  contained  a  large 
amount  of  serous  effusion,  having  a  lemon-yellow  color.  The  right  con- 
tained about  thirty-two  ounces,  and  the  left  about  sixteen  ounces  of  such 
effusion.  The  spleen  and  kidneys  were  normal.  Examination  of  the  arm 
at  the  place  of  operation  showed  that  the  ends  of  the  broken  humerus 
had  not  been  sawed  off,  but  that  the  fragments  of  it  in  the  shape  of 
fracture-splinters  had  been  extracted,  and  these  in  the  aggregate  repre- 
sented about  three  inches  of  the  shaft  of  the  broken  bone. 

Comments.  —  The  symptoms  of  pyasmia  made  their  appearance 
in  the  foregoing  case  very  suddenly  and  unexpectedly.  The 
patient,  who  was  a  healthy  young  man  of  twenty-seven,  appeared 
to  be  doing  well  until  the  day  of  the  pyaemic  attack.  The  disease 
also  ran  its  course  very  rapidly,  for  in  two  days  he  died.  The 
interior  of  the  humerus  was  not  examined  at  the  autopsy,  but,  from 
what  has  been  found  in  strictly  analogous  or  precisely  similar  cases, 
I  have  no  doubt  that  if  the  injured  bone  had  been  split  lengthwise 
with  a  saw,  its  medullary  tissue  would  have  been  found  to  be  the 
seat  of  a  suppurative  inflammation,  which  had  laid  the  foundation 
for  the  occurrence  of  the  purulent  infection,  the  visceral  abscesses 
in  the  lungs  and  liver,  and  the  pleuritic  inflammation.1 

It  is  also  worthy  of  remark  that  although  the  inflammatory  mis- 
chief in  the  lungs  and  pleura  in  this  case  was  extensive  No  cough 
and  severe,  it  was,  from  first  to  last,  entirely  unaccom-  ^e^eu^ 
panied  by  cough.     The  reflex  function  of  the  respiratory  monla- 
nerves  appears  to  have  been  suspended,  in  great  part,  by  the  hebe- 
tude growing  out  of  the  sudden  pyaemic  intoxication,  and  thus  it 
happened  that  the   tough  and  dark-colored  pneumonic  sputa  was 
brought  up  mainly  by  the   ciliary  movements  of  the  epithelium, 
which  lines  the  air  passages  of  the  chest  and  throat,  instead  of 
being  expelled  by  the  act  of  coughing. 

CASE  II.  Acute  Pyaemia  produced  by  Gunshot  Wound  of  Thoracic  Pari- 
ctes  with  Fracture  of  Eighth  Rib  ;  Death  on  Sixth  Day  of  the  Disease  ;  Au- 
topsy ;  Secondary  Abscesses  in  Lungs  ;  Bloody  Serum  in  Left  Pleural  Cav- 
ity ;  Liver  Enlarged  and  Fatty  ;  Spleen  Enlarged  and  Softened  ;  Kidneys  in- 
volved in  Brighfs  Disease. — John  Stuart,  Private,  Co.  C,  8th  Michigan 
Vols.,  aged  30.  Admitted  to  the  Stanton  U.  S.  Army  General  Hospital 
May  25,  1864;  wounded  in  battle  near  Spottsylvania  C.  II.,  Va.,  by  a 
minie  ball,  which  entered  his  back  near  the  right  axilla,  and  passing 
towards  the  spine  fractured  the  8th  rib  and  lodged.  At  the  time  of  ad- 
mittance there  was  high  febrile  action  ;  pulse  small  and  quick ;  a  great 
deal  of  nervous  excitement ;  complexion  sallow ;  tongue  coated ;  had 
i  Vide  relation  between  Osteo-myelitis  and  Pyaemia  in  Chapter  First,  Section  Second. 


522  ANOTHER  EXAMPLE  OP   ACUTE   PY.EMIA. 

cough,  accompanied  by  pain,  over  left  side  of  chest ;  bowels  constipated  ; 
discharge  from  the  wound  thin  and  sanguineous.  The  ball  was  extracted 
on  the  30th,  about  an  inch  to  the  right  of  spinal  column,  by  counter- 
incision.  The  first  chili  after  admission  occurred  on  the  26th,  and 
pyaemic  pneumonia  was  well  marked  on  the  28th.  The  febrile  symp- 
toms abated  after  the  27th,  but  great  nervous  excitability  lasted  until 
June  1st,  the  day  of  his  death.  The  treatment  consisted  of  stimulants 
and  sulph.  quinia,  given  freely,  combined  with  opiates. 

Autopsy  twenty-four  hours  after  death.  The  lungs  showed  a  number 
of  superficial  abscesses.  The  inferior  lobe  of  the  left  lung  was  in  the  sec- 
ond stage  of  pneumonia,  the  greater  portion  of  it  being  hepatized  (red). 
There  were  also  numerous  patches  of  lobular  pneumonia  in  the  upper 
lobes.  The  left  side  of  the  thorax  contained  about  8  oz.  of  bloody  serum. 
The  right  lung  was  much  contracted,  and  bound  to  the  posterior  walls 
of  the  thorax  by  old  pleuritic  adhesions.  Its  apex  contained  numerous 
calcareous  concretions,  resulting  from  old  or  obsolete  tubercles. 

Liver  enlarged,  soft  and  yellow  in  color  (fatty). 

Kidneys  very  much  enlarged,  the  two  weighing  21^  oz.  They  were 
mottled  in  appearance,  and  the  capsule  peeled  off  readily.  The  cortical 
portion  had  twice  the  natural  thickness.  The  pyramids  were  not  well 
defined,  and  the  whole  presented  a  pale-yellow  appearance. 

The  spleen  was  enlarged  to  about  one  third  more  than  its  normal  size ; 
was  of  a  pale  blue  color  and  soft. 

There  was  a  large  thrombus  in  the  right  ventricle  of  the  heart,  and 
another  in  right  auricle  ;  and  small  ones  in  left  side  of  that  organ. 

Comments.  —  In  this  case,  also,  the  disease  progressed  rapidly  to 
A  fatal  termination,  but  the  symptoms  which  were  developed  in 
connection  with  the  pyaemic  invasion,  were  not  so  violent  as  those 
which  characterized  the  preceding  case.  The  pysemic  intoxication 
appeared  to  have  been  produced  more  slowly  in  this  instance  than 
in  the  preceding  one,  and  hence  we  are  not  surprised  to  find  that 
the  patient  survived  the  attack  for  a  longer  period. 

CASE  111.  Secondary  Amputation  at  Knee-joint  for  Gunshot  Inju- 
ries ;  Acute  Pyaemia  developed  Three  Days  afterwards  ;  Death  on  Eighth 
Day  after  Attack;  Stump  Muscles  infiltrated  with  Pus;  Osteo-myelitis 
(  Garnification)  ;  Thrombosis  of  Superficial  Femoral,  Profunda,  and  Ex- 
ternal Iliac  Veins  ;  Spleen  Pale  and  Softened  ;  Liver  Enlarged,  Fatty,  and 
Softened ;  Secondary  Abscesses  in  Lungs.  —  Peter  Ostre,  Private,  Co.  H, 
72d  New  York  Vols.,  aged  21.  Admitted  to  the  Stanton  U.  S.  Army 
General  Hospital,  May  13,  1864;  wounded  in  the  battle  of  the  Wilder- 
ness, Va.,  May  10,  1864,  by  a  minie  ball,  which  entered  on  the  posterior 
aspect  of  right  leg,  just  above  the  ankle-joint,  and  passing  forward 
through  the  limb,  fractured  the  lower  end  of  the  tibia,  implicating  the 
joint  with  comminution.  Constitutional  condition  of  the  patient,  weak ; 
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injured  parts,  together  with  the  foot  and  leg,  very  much  swollen ;  diffuse 
inflammation  extending  up  the  leg  to  near  the  knee  ;  ankle-joint  open 
and  suppurating.  The  limb  was  amputated  at  the  knee-joint  May  21st, 
by  a  long  anterior  and  short  posterior  flap.  There  was  not  sufficient 
healthy  tissue  to  permit  amputation  of  the  leg.  The  cellular  tissue 
presented  a  gelatinous  appearance  at  the  place  of  operation.  He  suf- 
fered a  good  deal  of  shock,  and  reacted  but  slowly.  Anaesthetic,  sul- 
phuric ether.  For  the  first  two  days  after  the  operation  a  slight 
improvement  took  place.  There  was  a  profuse  discharge  from  the 
stump,  but  otherwise  it  looked  well.  The  treatment  during  this  time 
consisted  of  stimulants  and  sulph.  quinia,  in  full  doses,  with  opiates  at 
night,  and  water-dressings  to  the  stump.  On  the  24th  he  had  a  severe 
chill.  Afterwards  the  tongue  became  coated,  and  the  complexion  as- 
sumed a  bronzed  hue.  Profuse  nocturnal  sweats  having  a  sweet  sickish 
odor  accompanied  these  symptoms,  all  of  which  increased  in  severity. 
The  discharge  became  more  thin  and  fetid,  and  the  chills  increased  in 
frequency.  The  same  treatment  was  continued,  with  the  addition  of  a 
wash  of  the  permanganate  of  potassa.  Operator  Assistant  Surgeon  G. 
A.  Mursick,  U.  S.  Vols. 

The  patient  died  June  1st. 

Autopsy  twelve  hours  after  death.  Muscles  of  the  thigh  infiltrated 
with  pus.  Thrombus  of  the  superficial  femoral,  profunda,  and  external 
iliac  veins. 

Lungs  contained  numerous  superficial  abscesses  (about  one  dozen)  ; 
there  were  also  patches  of  lobular  pneumonia  scattered  through  both 
lungs. 

Liver  enlarged,  pale-yellow  in  color  (fatty),  and  softened. 

Spleen  not  enlarged,  but  paler  in  color  than  natural,  and  softened. 

Kidneys  presented  no  abnormal  appearance. 

Heart,  right  ventricle  and  auricle  contained  a  large  thrombus ;  left, 
small  ones. 

The  cancellous  structure  of  the  lower  end  of  the  femur  (epiphysis)  in 
the  stump,  presented  a  hyperaemic  appearance,  being  redder  Examination 
than  natural,  because  the  medullary  tissue  which  fills  the  can-  of  the  bone, 
celli  in  this  situation  was  inflamed,  and  in  a  state  of  red  hepatization,  or 
carnification,  on  that  account.  The  inflamed  medullary  tissue  was  not 
submitted  to  microscopical  examination,  and,  therefore,  it  is  impossible 
for  us  now  to  say  with  certainty  whether  the  process  of  suppuration  had 
yet  commenced  in  it. 

CASE  IV.  Acute  Pyaemia,  following  Secondary  Resection  of  Tarsus, 
for  Gunshot  Injury,  on  Second  Day  after  Operation ;  Death  on  the 
Eighth  Day  after  that  ;  Autopsy  ;  Gangrenous  Osteo-myelitis  ;  Thrombo- 
sis Venae  Femoralis ;  Secondary  Abscesses  in  Lungs  ;  Copious  Pleuritic 
Effusion,  of  a  Dark  Color ;  Liver  and  Spleen  Enlarged  and  Softened.  — 
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Joseph  Davis,  Private,  Co.  L,  1st  Michigan  Cavalry,  aged  22.  Admit- 
ted to  Stanton  TJ.  S.  Army  General  Hospital,  June  4,  1864,  from  the 
field.  Was  wounded  in  action,  near  Salem  Church,  Va.,  May  28,  by  a 
nrinie  ball,  inflicting  a  severe  wound  of  the  left  tarsus.  The  ball  struck 
the  foot  a  little  below  the  external  malleolus,and  passed  through  the  tar- 
sus horizontally  inwards  and  somewhat  backwards,  escaping  a  little  below 
and  behind  the  internal  malleolus.  It  occasioned  compound  comminuted 
fracture  of  the  calcaneum,  astragalus,  and  posterior  edge  of  the  internal 
malleolus.  June  10th,  the  ankle  and  foot  were  much  swelled,  inflamed, 
and  very  painful,  the  swelling  extending  up  the  leg.  The  edges  of  the 
orifice  of  both  entrance  and  exit  were  pouting,  and  did  not  exhibit  any 
tendency  to  close  up.  The  discharge  was  thin  and  scanty.  The  wound 
had  been  treated  with  ice-dressings  ever  since  he  came  to  the  hospital, 
but  was  manifestly  growing  worse.  He  now  had  a  good  deal  of  consti- 
tutional disturbance;  pulse  ranging  from  110  to  120,  and  quick;  skin 
dry  and  too  warm  ;  countenance  pinched,  and  anxious ;  he  was  restless 
and  got  but  little  sleep ;  his  tongue  was  coated  and  his  appetite  poor ; 
his  general  condition  was  getting  worse  daily.  Wishing  to  avoid  secon- 
dary amputation  of  the  leg,  if  possible,  owing  to  the  great  fatality  which 
attended  said  operation  at  that  time  in  Stanton  Hospital,  the  following 
operation  was  performed  on  the  same  day,  June  10th.  He  was  brought 
under  the  anaesthetic  influence  of  sulphuric  ether,  and  an  incision  made 
on  the  external  side  of  the  foot,  from  the  orifice  of  entrance,  first,  to  the 
base  of  the  metatarsal  bone  of  the  little  toe  ;  second,  to  the  base  of  the 
external  malleolus  ;  third,  to  the  point  of  the  heel ;  and,  fourth,  towards 
the  dorsum  of  the  foot,  2^  inches.  Resected  the  anterior  extremity,  and 
part  of  the  external  side  of  the  calcaneum  ;  also  extracted  some  fragments 
of  the  astragalus,  and  a  splinter  from  the  posterior  edge  of  the  external 
malleolus.  There  was  no  shock.  The  limb  was  placed  upon  a  wire 
splint  (Smith's),  bent  to  a  right  angle,  then  well  padded,  and  applied  to 
the  posterior  part  of  the  leg  and  sole  of  the  foot,  where  it  was  properly 
secured  by  roller  bandages,  for  the  purpose  of  keeping  the  ankle-joint 
in  a  fixed  position.  The  wound  was  plugged  with  lint,  the  ice-dressing 
continued,  and  a  full  opiate  given.  The  constitutional  treatment  con- 
sisted in  the  administration  of  nutrients,  tonics,  and  stimulants.  The 
operation  was  performed  by  the  author. 

June  11.  —  He  was  cheerful  and  free  from  pain.  The  local  swelling 
and  the  irritative  fever  had  abated. 

June  12.  —  He  had  a  severe  pyaemic  chill  and  sweat ;  quinia  sulph.  in 
full  doses  was  added  to  the  treatment. 

June  13.  —  He  was  mucn  worse ;  wound  discharging  a  thin,  dark- 
colored  pus ;  chills  and  sweats  increased  in  frequency  and  severity ; 
complexion  assumed  a  bronzed  hue ;  breath  bovine ;  body  exhales  a 
sweet  mawkish  smell ;  anorexia  ;  debility  ;  diarrhoea  set  in.  Pneumonic 
symptoms  also  appeared,  and  a  large  proportion  of  blood  was  mingled 
with  the  sputa.  He  sank  rapidly  and  died  on  the  20th. 
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Autopsy  twenty  hours  after  death.  The  ankle-joint  contained  pus,  and 
the  articulating  surface  of  its  bones  was  partially  denuded  of  cartilage. 
The  calcaneum  was  fractured  entirely  through,  and  its  cancellous  struc- 
ture was  gangrenous.  The  astragalo-scaphoid  articulation  contained  pus, 
and  the  articulating  surface  of  its  bones  was  entirely  denuded  of  carti- 
lage. The  connective  tissue  on  the  front  of  the  leg  was  infiltrated  with 
pus  from  the  ankle-joint  upwards,  to  the  extent  of  three  inches,  and 
the  tibia  and  fibula  were  denuded  of  periosteum  to  the  extent  of  two 
inches. 

The  left  pleural  cavity  contained  a  large  quantity  of  dark-colored 
effusion,  whereby  the  lung  itself  was  compressed  against  the  vertebral 
column.  The  inferior  lobe  of  this  lung  contained  an  abscess  about  the 
size  of  an  egg,  which  was  filled  with  dark-colored  and  fetid  pus.  The 
right  lung  contained  several  small  superficial  abscesses,  which  were  sur- 
sounded  with  patches  of  lobular  pneumonia. 

The  liver  and  the  spleen  were  both  enlarged  and  softened,  but  the 
kidneys  presented  a  normal  appearance. 

The  femoral  vein  was  thrombosed,  and  there  were  clots  in  both  ven- 
tricles of  the  heart. 

Comments.  —  In  this  case,  also,  osteo-myelitis  supervened,  which 
was  conclusively  shown  by  the  gangrenous  condition  of  the  cancel- 
lous tissue  belonging  to  the  calcaneum,  or,  rather,  the  gangrenous 
condition  of  the  medullary  tissue  which  filled  the  cancelli  of  that 
bone.  Besides,  it  is  probable,  that  if  the  interior  of  the  tibia  and 
fibula  had  been  examined,  the  marrow  would  have  been  found 
inflamed  at  and  above  the  place  where  those  bones  were  seen  to  be 
denuded  of  periosteum,  at  the  post-mortem  examination.  Osteo-myeii- 
It  is  also  probable  that  the  medullary  tissue  of  the  de-  ti8- 
nucled  portion  of  the  tibia  contained  collections  of  purulent  matter 
which  were  produced  by  the  suppurative  character  of  the  inflam- 
matory process  involving  that  tissue.  Furthermore,  it  is  probable 
that  the  inflammatory  process  had  extended  to  the  medullary  tissue 
of  the  tibia,  prior  to  the  performance  of  the  resection  of  the  tarsus, 
and  if  its  presence  there  had  then  been  recognized,  it  would  have 
contra-indicated  that  operation,  and  called  for  amputation  far  up 
the  limb. 

The  thrombosis  of  the  femoral  vein  was  a  recent  occurrence. 
The  coagulated  blood  which  filled  that  vein  presented  a 

PI  111  i  i  •/»  Thrombus. 

iresh  appearance,  and  had  not  yet  undergone  the  punform 
transformation,  nor  even  become  at  all  softened.     It  was,  therefore, 
obvious  that  the  thrombosis  had  not  occasioned  the  visceral  ab- 
scesses nor  the  inflammation  of  the  lungs,  since  the  morbid  process 
in  those  organs  was  considerably  older  than  the  thrombus  of  the 
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femoral  vein.  The  thrombosis  was  a  more  recent  event  than  the 
pyaamia.  This  circumstance  is  important,  because  it  shows  that 
the  pyaemic  process,  in  this  case,  could  not  have  had  its  origin  in 
the  thrombosis,  and  that  if  any  relationship  or  necessary  connec- 
tion existed  between  them,  the  pyaemic  process  induced  the  for- 
mation of  the  thrombi. 

The  symptoms  of  irritative  fever  (or,  speaking  properly,  the  sur- 
gical fever  of  an  irritative  type),  which  were  so  strikingly  relieved 
by  the  operation,  had  been  produced  entirely  by  local  causes, 
namely,  the  inflammation  of  the  various  structures  bordering  upon 
The  surgical  and  connected  with  the  gunshot  wound,  such  as  the  con- 

ferer  and  the  •  i       /M  i  -11  i    11  • 

pyamiic  nective,  the  nbrous,  the  osseous,  and  the  medullary  tissues, 
distinct.  The  symptoms  of  the  purulent  infection  did  not  make 
their  appearance  till  two  days  after  the  operation.  They  presented 
a  marked  contrast  to  those  of  the  surgical  fever  which  preceded  the 
operation.  They  denoted  the  occurrence  of  a  poisoned  condition 
of  the  blood  and  the  whole  system,  under  which  the  patient  sank 
rapidly,  and  died  on  the  eighth  day  after  its  advent. 

The  next  two  cases  furnish  us  with  instances  of  chronic  pyaemia, 

TWO  cases  of  in  both  of  which  the  disease  supervened  during  the  after- 
chronic  pyae-  -  ,....,. 

mia.  treatment  or  gunshot  injuries  involving  the  osseous  tissue. 

The  first  of  them  occurred  in  the  author's  practice. 

CASE  V.  Chronic  Pyaemia  following  Gunshot  Fracture  of  Thigh  at 
Trochanter  Major ;  it  commenced  on  the  Fourteenth  Day  after  Injury ; 
Death  on  the  Forty-second  Day  of  the  Disease  ;  Autopsy  ;  Pyarthrosis  of 
Hip  ;  Neighboring  Parts  Infiltrated  with  Thin,  Dark,  .Fetid  Pus  ;  Left 
Lung  Inflamed ;  No  Secondary  Abscesses.  —  Sergeant  William  Norton, 
Co.  I,  5th  Wisconsin  Vols.,  aged  30,  and  of  remarkably  vigorous  con- 
stitution, was  wounded  by  fire-arms  in  battle  at  Fredericksburg,  Va., 
May  3,  1863.  The  bullet  (a  conical  one)  penetrated  the  front  of  the 
right  thigh  (high  up),  and  passing  backwards  fractured  the  femur  at 
the  trochanter  major,  and  escaped  behind.  There  was  nothing  remark- 
able in  the  position  of  the  foot.  He  was  admitted  to  the  Stanton  U.  S. 
Army  General  Hospital 

May  8.  —  The  hip  was  swelled  and  painful ;  he  was  restless,  and  com- 
plained that  he  did  not  sleep  at  night ;  directed  the  limb  to  be  put  up 
in  a  straight  splint ;  water-dressings  to  be  applied  to  hip,  and  to  take 
morphia  sulph.  gr.  -|  at  bed  time  :  patient  also  to  have  a  spare  diet 

May  15. —  Wound  suppurating ;  a  small  piece  of  bone  came  from  it ; 
pulse  105  and  irritable ;  prescribed  quiniae  sulph.  grs  ii.,  pulv.  doveri, 
grs.  v.,  ter  in  die. 

May  17.  —  Has  fever ;  skin  hot  and  dry,  and  of  a  yellowish  hue  ;  pulse 
100,  and  quick  ;  appetite  poor. 
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May  20.  —  Sweats  profusely ;  skin  continues  yellowish,  and  he  has  a 
decided  pyaemic  aspect ;  breath  sweet ;  skin  exhales  a  sickish  smell ;  is 
dull  and  stupid ;  has  not  had  any  rigors ;  removed  the  straight  splint 
and  placed  the  limb  in  Hodgen's  cradle  apparatus ;  prescribed  milk- 
punch,  one  pint  daily,  and  he  is  to  have  eggs,  milk,  and  beef-tea  added 
to  his  diet. 

May  23.  —  Condition  continues  about  the  same ;  wound  suppurates 
freely  and  looks  well ;  prescribed  quiniae  sulph.  grs.  v.  ter  in  die. 

June  7.  —  Has  diarrhoea ;  pulse  130  and  feeble  ;  prescribed  pil  opii 
et  camph.  aa.  gr.  i.,  every  four  hours. 

June  12. —  The  diarrhoea  has  stopped;  ordered  porter,  three  pints 
daily,  in  place  of  milk  punch,  as  he  no  longer  likes  the  punch. 

June  14.  —  Has  slight  diarrhoea  again  ;  prescribed  tinct.  ferri.  muriat. 
gtts.  xx.,  ter  in  die. 

June  23.  —  Has  improved  somewhat  in  general  condition  ;  has  still 
some  diarrhoea ;  wound  continues  to  suppurate  freely ;  he  now  refuses 
porter ;  ordered  spiritus  vini  gallici,  and  beef-tea,  of  each  two  oz.  every 
two  hours. 

June  26.  —  Has  cough  and  dyspnoea  ;  has  vomited  three  times  during 
the  past  twenty-four  hours  ;  he  is  very  much  emaciated ;  he  takes  but 
little  nourishment,  and  is  obviously  failing. 

June  28.  —  He  continued  to  sink,  and  died  apparently  of  exhaustion. 
He  had  exhibited  all  the  prominent  symptoms  of  pyaemia,  except  rigors. 

The  autopsy  showed  the  fracture  to  be  through  the  neck  and  the  tro- 
chanter  major  of  the  femur.  The  hip-joint  and  the  parts  about  it  were 
infiltrated  with  a  thin,  dark-colored,  and  fetid  pus. 

Nearly  the  whole  of  the  left  lung  was  inflamed  (pneumonia  in  first 
stage)  ;  indeed  all  of  it  except  the  superior  part  of  the  upper  lobe. 

The  liver  and  kidneys  appeared  to  be  fatty  ;  spleen  not  enlarged  nor 
softened. 

No  visceral  abscesses  were  found. 

Comments.  —  The  symptoms  of  pyaemia  presented  by  this  patient, 
in  whom  the  disease  appeared  in  a  chronic  form,  are  essentially  the 
same  as  those  exhibited  by  the  cases  of  acute  pyaemia  which  we 
have  already  related,  with  the  exception  of  a  single  prominent  one, 
namely,  rigors.  This  patient  did  not  have  any  chills  dur- 

,        „  ,  ,         ,  No  chills. 

ing  the  forty-two  days  that  were  consumed  by  the  disease 
in  running  its  course.  But  he  did  have  febrile  movement  alternat- 
ing with  profuse  sweats,  a  frequent,  quick,  and  feeble  pulse,  a 
tawny  hue  of  the  skin,  rapidly  increasing  debility,  depression  of 
spirits,  mental  hebetude,  a  sickish  fermentative  smell  of  breath  and 
body,  and  finally  a  low  form  of  delirium,  a  tongue  at  first  coated 
and  afterwards  also  dry  and  brown,  loss  of  appetite,  bilious  vomi- 
ting, and  colliquative  diarrhoea,  and  at  last  cough,  dyspnoea,  and 
other  symptoms  of  pneumonia  appeared  and  closed  the  scene. 
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It  is  worthy  of  remark  that  no  visceral  abscesses  were  found  on 
Pnsinnip-  making  a. post-mortem  examination;  but  the  hip-joint  was 
the  seat  of  a  collection  of  thin,  dark-colored,  stinking  pus. 
The  medullary  tissue  of  the  broken  femur  was  not  examined,  but, 
judging  from  what  I  have  found  in  similar  cases,  I  do  not  doubt 
that  it  was  the  seat  of  a  suppurative  inflammation.1 

CASE  VI.  Gunshot  Wound  of  Watts  of  Thorax  ;  Pleural  Cavity  opened  ; 
Pyaemia ;  Result  not  stated ;  but  his  Symptoms  were  becoming  more  fa- 
vorable. —  Joseph  Prater,  41st  Ala.  (Confederate),  was  wounded,  Feb- 
ruary 24, 1865,  by  a  ball,  which,  breaking  the  eighth  rib,  passed  through 
the  pleural  cavity,  but  not  wounding  the  lung.  The  intercostal  artery 
bled  freely  at  first,  but  soon  ceased  spontaneously.  Has  discharged 
large  quantities  of  pus  from  cavity  of  pleura.  About  the  last  of  March 
had  chills  and  sweats,  and  was  delirious.  An  abscess  formed  on  left 
cheek-bone;  discharge  from  it  still  continues.  Chills  have  ceased; 
appetite  improving ;  breath  sweet ;  tongue  flabby  and  moist ;  pulse 
feeble.  Has  taken  tonics. 

Abscess  in          ^n  this  case  a  so-called  metastatic  abscess  was  formed  in 
the  face,  apparently  in  relation  with  the  left  cheek-bone. 
The   report  was   contributed  by  Dr.   Charles  A.  Leale,   late 
Acting  Assistant  Surgeon,  U.  S.  Army. 

Symptoms  of  Pyaemia.  —  An  attack  of  pyaemia  is  usually  ush- 
ered  in  by  the  following  symptoms :     The  patient  has 

Symptoms.         .  /,  »      J 

rigors,  which  are  generally  severe  and  occur  at  irregular 
intervals,  but  sometimes  they  take  place  with  considerable  regu- 
larity once,  twice,  or  three  times  in  twenty-four  hours  —  occasion- 
ally, however,  they  are  entirely  wanting ;  the  skin  becomes  hot 
and  peculiarly  pungent  in  feel,  followed  by  sweating,  in  some 
instances,  but  in  other  instances  the  patient  exhibits  an  alternation 
of  hot  flushings  and  sweats  and  rigors  occurring  at  very  irregular 
intervals ;  if  he  has  an  unhealed  wound  the  purulent  discharge  from 
it  usually  becomes  scanty  and  thin,  and  sometimes  fetid ;  the 
granulations,  in  many  instances,  at  first  present  a  pale  and  flabby 
appearance,  and  afterwards  a  dirty  or  sloughy  look,  but  occasion- 
ally the  wound  continues  to  granulate  and  look  tolerably  well  until 
near  the  fatal  close  ;  the  pulse  becomes  frequent,  quick,  or  irritable, 
and  feeble,  the  countenance  speedily  becomes  pallid  and  anxious, 

the  features  grow  pinched  and  sharpened,  the  complexion 

Yellow  skin.  '  .. 

soon  assumes  a  sallow,  tawny,  bronzed,  icteroid,  or  even 
1  Vide  Pyarthrosis  in  chapter  on  Osteo-myelitia. 
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bright-yellow  color ;  the  patient  rapidly  loses  his  strength ;  his 
breath,  at  an  early  period,  acquires  a  sickish,  sweet  fer-  Odor  of 
mentative,  or  bovine  odor ;  his  perspiration  and  body,  breath' etc' 
in  general,  soon  afterwards  exhale  the  same  disagreeable  smell ; 
he  loses  his  appetite,  and  in  a  little  time  gets  nausea,  looseness  of 
the  bowels,  vomiting  of  bilious  matter,  and  colliquative  diarrho3a  ; 
his  tongue  is  furred  at  the  commencement  of  the  attack,  but  sub- 
sequently becomes  dry  and  brown,  and  sordes  accumulates  upon 
his  teeth  and  lips ;  he  exhibits  much  disturbance  of  the  nervous 
system ;  at  first  he  is  anxious  and  his  spirits  are  much  depressed, 
then  he  exhibits  intellectual  torpor  and  dullness  with  mild  delirium 
at  night,  from  which,  however,  he  can  be  roused  by  speaking  to 
him ;  afterwards  the  delirium  grows  more  profound,  he  has  colli- 
quative  sweats,  his  flesh  and  strength  rapidly  waste  away,  his 
countenance  becomes  hippocratic,  and  at  last  he  dies  apparently 
from  exhaustion. 

The  next  three  cases  are  introduced  for  the  purpose  of  illus- 
trating the  symptoms  of  pysemia. 

CASE  VII.  Chronic  Pycemia  following  Gunshot  Wound  of  Right 
Shoulder  beneath  Clavicle;  Death;  no  Autopsy,  The  report  of  this 
case  was  contributed  by  Dr.  W.  Clendenm,  late  Surgeon  U.  S.  Vols.  — 

Lieutenant ,  admitted  to  hospital  at  Nashville,  Oct.  8, 

from  the  battle-field  of  Chickamauga,  with  a  gunshot  wound  immedi- 
ately below  the  right  clavicle,  a  little  external  to  its  middle.  Two  days 
before  admission  (Oct.  6),  hemorrhage  occurred,  and  was  controlled 
by  digital  compression.  When  admitted  to  hospital  the  patient  looked 
pale  and  exsanguined ;  temperature  of  the  body  slightly  increased ; 
pulse  144,  and  small;  tongue  coated,  pale,  and  moist;  no  appetite; 
bowels  costive ;  had  no  sleep  for  two  nights ;  last  night  had  a  chill. 
On  removing  the  dressings  a  large  quantity  of  fluid  of  a  dark-brown 
color  run  out  suddenly ;  this  fluid  was  thin,  vesicular,  and  offensive  to 
the  smell.  Under  the  impression  that  the  bleeding  was  venous,  a  com- 
press with  the  addition  of  powdered  persulphate  of  iron  was  put  upon 
the  wound  with  a  truss. 

October  9.  —  Pulse  144;  rested  well,  having  taken  morphia  sulph.  gr. 
\  at  bed-time ;  bowels  were  acted  upon  by  enemata ;  evening,  pulse  168. 

October  10.  —  Night  restless;  bowels  loose;  pulse  146;  removed 
the  dressings,  the  wound  discharged  a  large  quantity  of  dark-greenish 
and  extremely  putrid  fluid ;  after  being  cleansed  the  wound  was  found 
to  be  about  four  inches  deep ;  wound  in  the  skin  two  inches  in  its  long 
diameter,  and  its  borders  undermined.  The  wound  was  washed  out 
with  a  weak  solution  of  bromine.  Wine  whey  and  essence  of  beef  were 
34 
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allowed  ad  libitum.  The  muscles  of  the  region  appeared  through  the 
wound  like  an  anatomical  dissection  ;  the  subcutaneous  and  iutermus- 
cular  tissues  being  perfectly  destroyed ;  the  pulsations  of  the  sub- 
clavian  artery  were  distinctly  visible  through  the  wound. 

October  11. —  Hemorrhage  from  the  thoracic  branch  of  the  thoracica- 
acromialis;  ligated  the  bleeding  vessel  in  the  wound ;  pulse  148  ;  no 
appetite ;  bowels  irritable  ;  emphysema  over  the  entire  pectoralis  major 
muscle.  Ordered  acid  sulph.  aromat.  Zi,  fld.  extract  cinchonae,  3i,  aqua 
font.  5v.  Dose,  one  tablespoonful  every  two  hours. 

October  12.  —  Pulse  138  ;  yellowish  tint  of  face ;  appetite  improving. 

October  13.  —  Wound  still  emits  a  fetid  discharge  ;  on  the  upper  part 
of  the  wound  some  thick  healthy  pus  is  formed.  The  probe  falls  nearly 
six  inches  deep  into  the  wound ;  the  ball  is  lying  in  the  subscapular 
fossa.  Continued  tonic  mixture,  with  beef-tea  and  egg-nog. 

October  14.  —  Pulse  120  ;  wound  covered  with  a  grayish  matter. 

October  15.  — Pulse  120;  evening,  132. 

October  16.  —  Chill  last  night,  and  this  morning  sweating  ;  emphysema 
continues  to  extend  over  the  thorax  ;  pulse  132  ;  made  a  counter  open- 
ing just  below  the  anterior  border  of  the  scapula,  two  inches  above  the 
inferior  angle  of  the  scapula,  but  was  unable  to  extract  the  ball. 

October  19.  —  Pulse  134;  cough  at  night;  chill  last  night ;  evening, 
respiration  frequent ;  sordes  forming  on  the  teeth  ;  pulse  140. 

October  20.  —  Pulse  144;  rested  well;  respiration  easier;  evening, 
pulse  136 ;  perspiration  profuse ;  body  emitting  a  very  disagreeable 
odor. 

October  21.  —  Chill  at  night ;  face  pale  ;  sordes  on  the  teeth  ;  tongue 
moist  and  coated ;  perspiration  profuse  and  odor  disagreeable  ;  appetite 
failing ;  evening,  the  patient  is  sinking,  pulse  1 68  ;  chill. 

October  22.  —  Coughs  more  ;  pulse  170,  feeble  and  fluttering  ;  even- 
ing, death  supervened  at  nine  o'clock. 

A  post  mortem  examination  could  not  be  obtained,  as  the  wife  of 
deceased  was  present  and  took  the  body  home  for  interment. 

CASE  VIII.  Resection  of  Fibula  in  Continuity  for  Gunshot  fracture  ; 
Pyaemia  appeared  on  Thirty-eighth  Day  after  Operation  ;  Four  Days  after- 
wards Profuse  Parenchymatous  Hemorrhage  occurred;  arrested  it  by 
Styptics  and  Pressure  ;  Death  Five  Days  later  still;  no  Autopsy.  — An- 
drew Mclntyre,  Corporal,  Company  C,  6th  New  York  Heavy  Artillery, 
aged  37.  Admitted  July  1,  1864,  to  the  Stanton  U.  S.  Army  General 
Hospital,  was  wounded  in  battle  before  Petersburg,  Va.,  June  22,  by  a 
minie  ball,  which  entered  the  outer  side  of  his  left  leg,  fractured  the 
fibula  and  passed  through  the  calf  behind  the  tibia.  The  operation  for 
resection  was  performed  June  23,  and  about  three  inches  of  the  upper 
third  of  the  fibula  were  removed.  The  operation  consisted  in  part  of  a 
straight  incision  on  the  outer  side  of  the  leg  immediately  over  the  bone. 
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At  the  time  of  his  admission  to  the  hospital  his  general  condition  was 
weak,  appetite  poor  and  bowels  constipated ;  the  discharge  from  the 
wound  was  copious  and  thin.  Stimulants,  iron,  and  a  full  diet  were 
ordered ;  the  limb  was  bandaged  as  high  up  as  the  wound,  and  placed 
in  Hodgen's  cradle-splint  Ice-dressings  and  a  wash  of  permanganate  of 
potassa  were  applied.  There  was  a  slight  improvement  in  his  condition 
up  to  August  1st,  at  which  time  his  appetite  began  to  fail  and  his  stom- 
ach rejected  stimulants.  Bismuth,  subnitras  was  administered,  and 
sinapisms  applied  over  the  region  of  the  stomach.  The  stimulants  were 
changed  to  brandy,  but  very  little  benefit  was  derived  from  this  treat- 
ment. His  pulse  became  weaker,  the  surface  of  his  body  assumed 
a  yellow  hue  and  exhaled  a  sickish  fermentative  odor.  On  the  after- 
noon of  August  5th  parenchymatous  hemorrhage  to  the  amount  of 
sixteen  ounces  took  place  suddenly.  My  finger  introduced  into  the 
wound  readily  discovered  the  posterior  tibial  artery  beating  in  front  of 
it  There  was  also  the  tibial  pulse  at  the  ankle.  The  blood  was  red  in 
color,  not  dark  nor  very  bright,  and  flowed  in  a  large  stream,  but  not 
per  saltern.  It  was  controlled  by  injecting  liquor  ferri  persulph. ;  the 
bandage  was  continued  up  the  leg  so  as  to  cover  the  wound.  Great 
prostration  from  the  loss  of  blood  occurred.  Stimulants  were  frequently 
administered,  and  acid  sulph.  aromat  gtts.  x.  every  four  hours  ordered. 

August  6.  —  Removed  the  bandage ;  a  large  quantity  of  fetid  pus 
mingled  with  coagulated  blood,  discolored  by  the  persulphate  of  iron, 
oozed  out  of  both  the  wound  of  operation  and  the  one  made  by  the  exit 
of  the  ball.  Continued  the  same  treatment  and  reapplied  the  bandage 
as  high  up  only  as  the  wound.  On  the  morning  of  the  7th,  he  had  a 
severe  chill  (pyaemic) ;  ordered  quinia  sulph.  grs.  xv.  in  solution,  which 
was  immediately  rejected  by  the  stomach  ;  during  the  night  he  had  two 
more  severe  chills ;  morning  of  the  8th,  complexion  bronzed ;  breath 
bovine  or  fermentative  in  smell ;  surface  covered  with  a  cold  perspira- 
tion ;  pulse  very  weak ;  takes  his  stimulants  and  acid  sulph.  aromat,  but 
rejects  all  food  ;  had  a  repetition  of  the  chills. 

August  9.  —  Has  cough  ;  spits  thick  mucus  ;  there  is  a  little  dullness 
over  the  base  of  left  lung,  and  crepitation  throughout  both  lungs.  Even- 
ing, pulse  very  weak ;  respiration  quick,  and  labored ;  refuses  medi- 
cine and  stimulants.  He  died  on  the  morning  of  the  10th.  No  autopsy 
could  be  obtained.  This  case  occurred  in  the  author's  practice. 

The  report  of  the  next  case  was  contributed  by  Prof.  Hamilton. 

CASE  IX.  Acute  Pyaemia  following  Lacerated  Wound  of  Great  Toe 
inflicted  by  a  Circular  Saw  ;  Last  Phalanx  severed  ;  Disease  appeared  on 
Nineteenth  Day  ;  Death  on  Seventh  Day  afterwards  ;  Wound  healthy  and 
almost  healed;  no  Autopsy  allowed.  —  Peter  Henry,  aged  14,  a  native 
of  New  York,  and  a  woodcutter  by  trade,  was  brought  into  the  Bellevue 
Hospital  by  a  policeman,  on  January  30,  1866,  with  a  lacerated  wound 
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of  the  left  great  toe.  The  wound  had  been  inflicted  by  a  circular  saw  ; 
it  was  transverse  and  completely  severed  the  last  phalanx,  the  end  of 
the  toe  hanging  by  a  strip  of  integument  about  half  an  inch  in  width. 

The  parts  were  placed  in  apposition  and  retained  by  adhesive  plaster. 
The  bone  apparently  united  in  a  short  time,  and  the  wound  assumed  a 
healthy  appearance.  There  were  no  bad  symptoms  until  February  18, 
when  he  had  a  severe  chill,  which  was  followed  by  a  high  fever,  and  a 
profuse  perspiration.  The  wound  was  carefully  examined,  but  as  it  still 
had  a  healthy  appearance,  and  as  there  were  no  signs  of  inflammation 
along  the  course  of  the  veins  or  lymphatics,  we  were  disposed  to  regard 
it  as  a  case  of  intermittent  fever  and  treated  it  accordingly. 

For  the  next  four  days,  although  he  had  no  distinct  chills,  he  had 
slight  rigors  followed  by  high  febrile  action  and  moderate  diaphoresis. 

Dr.  Hamilton  saw  him  on  the  22d,  and,  as  at  this  time  there  was  some 
tendency  to  diarrhoea,  he  was  disposed  to  regard  it  as  a  case  of  typhoid 
fever.  At  this  time  the  wound  looked  perfectly  healthy,  nor  had  he 
complained  of  any  pain  except  in  his  head.  On  February  23d  he  was 
transferred  to  the  pavilion.  He  had  a  full  pulse  of  120,  easily  com- 
pressible ;  his  tongue  was  covered  by  a  thick,  brownish  coat,  and  his 
skin  covered  by  a  profuse  perspiration. 

He  now  for  the  first  time  complained  of  a  severe  pain  in  the  gluteal 
region  of  the  left  side  ;  there  was  also  a  severe  pain  along  the  inner  sur- 
face of  the  left  thigh  ;  there  was  no  swelling  nor  redness  at  these  points. 
The  pain  was  constant,  and  was  not  at  this  time  much  increased  by 
pressure. 

February  24.  —  There  is  to-day  great  pain  on  pressure  just  behind 
the  trochanter  major,  and  along  the  inner  surface  of  the  thigh.  Pulse 
120  and  weak.  Wound  still  healthy  in  appearance,  and  almost  healed. 

February  25.  —  He  died  this  morning  at  five  o'clock,  apparently  from 
asthenia.  No  autopsy  allowed. 

It  is  believed  that  the  history  of  the  last  three  cases  illustrates 
with  sufficient  fullness  and  at  the  same  time  with  sufficient  minute- 
ness the  symptomatology  of  pyaemia. 

We  may  also  remark  that  the  last  two  cases  serve  to  show  pretty 
Distinct  from  clearly  that  pyaemia  is  a  disorder  quite  distinct  from  gan- 

gangrenous  .,  •  •      i       i         /»     i  i  i 

grenous  septaemia,  because  in  both  ot  them  the  wound 


was  doing  well  (and  most  certainly  not  sloughing  nor  gangrenous} 
when  pyaemia  supervened,  and  in  the  last  related  it  continued 
€  "  healthy  in  appearance,"  until  the  fatal  close.  Many  other  cases 
of  similar  import  are  related  in  this  and  the  preceding  section  of 
these  Memoirs. 

Diagnosis.  —  It  is  generally  not  difficult  to  make  a  diagnosis  in 
cases  of  pyaemia,  at  least  after  the  symptoms  of  the  disease  have  be- 
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come  fully  developed.     The  rigors  irregular  in  character  and  ac- 
companied by  hot  flushings  and  sweats,  the  pungent  heat  Diagnosis  not 

/.    i          i  .          I  .„  l.       &,    ,  ...  in  general 

ot  the  skin,  the  extreme  and  rapidly  increasing  debility,  difficult, 
the  icteroid  hue,  the  sickish  saccharine  odor  of  the  breath  and 
perspiration,  the  extreme  feebleness  and  frequency  of  the  pulse,  the 
great  amount  of  disturbance  of  the  nervous  system,  as  denoted  at 
first  by  extreme  anxiety  and  depression  of  spirits,  soon  followed, 
however,  by  hebetude,  sopor,  and  mild  delirium,  taken  together 
constitute  such  a  combination  of  symptoms  as  attends  upon  no 
other  disorder  with  which  we  are  acquainted.  During  the  first 
period  of  pyaamia,  that  is,  the  time  prior  to  the  full  development 
of  the  disease,  however,  much  difficulty  may  be  experienced  in 
arriving  at  a  correct  conclusion  with  regard  to  the  exact  nature  of 
the  disorder  with  which  we  have  to  deal.  It  sometimes  happens  at 
the  commencement  that  our  patient  takes  a  chill  which,  after  last- 
ing a  short  time,  is  followed  by  febrile  symptoms,  and  these  in  turn 
are  succeeded  by  diaphoresis  more  or  less  profuse,  and  Sometimeg 
that  he  exhibits,  in  fact,  a  series  of  phenomena  which  re-  1^^™^' 
semble  the  cold,  hot,  and  sweating  stages  of  intermittent  m^riTdis- 
fever  so  closely  as  to  lead  us  to  hope  that  he  is  afflicted  ease' 
with  some  malarial  disorder  and  not  with  pyaBmia.  It  sometimes 
happens  in  other  instances  that  our  patient  presents  at  the  com- 
mencement and  for  several  days  afterwards  only  the  symptoms  of 
surgical  fever  of  a  typhoid  type.  In  both  of  these  classes  of  pyaamic 
cases,  however,  the  various  symptoms  of  pyaemia  above  mentioned 
will  make  their  appearance,  sooner  or  later,  in  sufficient  number 
and  with  such  concurrence  as  to  render  the  true  character  of  the 
disease  no  longer  doubtful. 

In  the  typical  cases  of  acute  pyasmia  where  the  chills  are  irregu- 
lar in  respect  to  their  duration,  and  also  in  respect  to  the  interval 
which  elapses  between  them,  where  the  sweats  are  profuse,  the 
debility  extreme,  the  icteroid  hue  and  the  bovine  breath  marked, 
the  wandering  delirium  and  the  colliquative  diarrhoea  also  present 
as  symptoms,  the  diagnosis  is  never  doubtful.  It  is  only  in  the 
cases  that  are  not  typical  that  difficulty  is  ever  experienced.  But 
even  in  such  instances  we  can  always  assist  ourselves  not  a  little 
by  considering  the  symptoms  taken  together  as  a  whole  (in  total- 
ity) in  arriving  at  a  just  conclusion. 

Prognosis.  —  It  is  almost  unnecessary  to  say  that  the  prospect  of 
recovery  for  patients  affected  with  pyaBmia  is  very  small.  Mr.  Si- 
mon, in  his  sixth  report  as  medical  officer  of  the  privy  council,  of 
the  British  government,  to  which  we  have  already  referred,  says, 
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"  Of  all  the  traumatic  infections,  of  all  the  mischances  to  which 
major  surgery  is  subject,  pyaemia  is  by  far  the  most  fatal.  Its 
attacks  under  ordinary  circumstances  are  happily  not  frequent,  but 
it  kills  nearly  all  whom  it  attacks." l  Of  fifty-nine  cases  of  this 
disease  which  were  treated  in  the  Stanton  U.  S.  Army  General 
Ninety-are  Hospital  during  the  year  ending  September  30,  1864,  as 

per  cent  died  r  i      •    ?  " -, 

at  stanton  we  have  already  stated,  but  three  recovered.  This  affords 
pitai.  a  ratio  of  mortality  of  almost  ninety-five  per  cent.  It  is 

my  impression  that  this  result  is  more  favorable  than  that  usually 
obtained  in  the  treatment  of  traumatic  pyaemia,  owing  I  presume 
to  accidental  circumstances. 

The  histories  of  the  next  three  cases  afford  us  examples  where- 
in recovery  from  acute  pyaemia  took  place.  Two  of  them  occurred 
in  the  author's  practice.  In  another  place  we  have  also  related  an 
instance  of  this  disease  which  had  a  favorable  termination.2 

» 

CASE  X.  Resection  of  Right  Shoulder-joint  for  Injury  Inflicted  by  a 
Grape-shot;  Pyaemia  accompanied  by  Characteristic  Symptoms;  Recov- 
ery.—  Private  R.  S.  Goodwin,  Co.  B,  llth  Massachusetts  Vols.,  aged 
25,  always  healthy,  was  wounded  at  Chancellorsville,  Va.,  May  5,  1863, 
by  a  grape-shot,  which  penetrated  the  antero-outer  part  of  the  right 
shoulder,  and  lodged  therein  ;  was  sitting  on  the  ground  in  line  of 
battle  when  hit. 

He  was  brought  to  the  Stanton  U.  S.  Army  General  Hospital,  June 
15,  1863,  having  previously  been  treated  at  Potomac  Creek.  There  was 
a  wound  of  operation  about  four  inches  long  over  the  upper  end  of  the 
humerus  (outer  side)  which  was  suppurating  freely.  The  acromion  pro- 
cess of  the  scapula  and  the  head  of  the  humerus  appeared  to  have  been 
excised.  His  general  condition  was  unfavorable,  as  he  was  thin,  pale, 
and  very  weak.  Subsequently  he  suffered  from  well  marked  purulent 
infection,  having  pyaemic  rigors  and  sweats,  occurring  at  irregular  inter- 
vals, with  a  sweet  breath  and  a  dry  brown  tongue,  weak  and  frequent 
pulse,  with  great  debility,  and  he  came  near  dying.  He  was  also 
icteroid.  He  however  ultimately  recovered  so  as  to  leave  the  Hospital 
on  furlough,  October  16,  1863.  Several  small  pieces  of  bone  were  dis- 
charged from  the  wound  of  operation  during  the  treatment.  The 
purulent  infection  was  combated  with  quinine  in  full  doses,  opium, 
alcoholic  stimulants,  and  nutrients. 

February  13,  1864.  —  On  examining  this  patient  I  find  the  shoulder 
anchylosed,  and  the  arm  standing  out  from  the  trunk  at  an  acute  angle ; 
free  motion  of  the  elbow-joint,  and  he  is  slowly  recovering  the  use  of  the 
hand  and  fore-arm. 

May  10.  —  He  was  transferred  to  Philadelphia  in  good  condition. 

l  Vide  p.  81,  London,  1864. 

*  Vide  Case  LIII.,  that  of  O'Connor,  in  the  chapter  on  Ostitis. 
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CASE  XL  Primary  Amputation  of  Right  Leg,  for  Injury  Inflicted  by 
a  Cannon-ball,'  Pyaemia  Developed  Thirty-one  Days  afterwards,  with 
Well  Marked  Symptoms  ;  Recovery.  —  Michael  Brannan,  Corporal,  Co.  B, 
9th  Massachusetts  Vols.,  was  wounded  in  battle  at  Cold  Harbor,  Va., 
June  3,  1864,  by  a  solid  cannon-shot,  extensively  comminuting  both 
bones  of  the  right  leg,  and  lacerating  the  soft  parts.  Primary  amputa- 
tion was  performed  in  the  field  hospital,  at  the  upper  third  of  the  leg, 
by  antero-posterior  flaps.  He  says  that  he  was  in  a  good  condition  of 
health  at  the  time  of  the  operation.  When  admitted  to  this  (Stanton) 
Hospital,  June  12th,  the  stump  had  almost  healed  by  primary  adhesion. 
His  general  condition  was  good,  appetite  excellent,  tongue  clean,  etc. ; 
stimulants,  tonics,  and  full  diet  were  ordered,  and  he  continued  to  im- 
prove until  the  latter  part  of  June,  when  the  end  of  the  tibia  protruded 
through  the  anterior  flap,  in  consequence  of  ulceratiou. 

July  4.  —  He  had  a  well  marked  pyaemic  chill  and  sweat.  Quiniae 
sulph.  was  administered  in  large  doses. 

July  5. — Patient  restless  all  night ;  the  discharge  from  the  stump  be- 
came thin,  dark-colored,  and  fetid  ;  a  strong  solution  of  permanganate 
of  potassa  was  applied  to  the  stump,  and  the  ice-dressing  continued. 

July  6,  7,  and  8.  —  The  chills  and  sweats  were  repeated  ;  tongue  be- 
came coated  ;  complexion  assumed  a  yellow  hue  ;  his  breath  and  sweat 
had  a  sweet,  sickish,  fermentative  smell ;  he  was  much  debilitated,  and 
the  stump  commenced  to  slough.  Dilute  nitric  acid  was  applied  locally, 
and  iron  with  stimulants  and  nutrients  were  given  freely. 

July  9.  —  Had  no  chill ;  the  sloughing  ceased  ;  a  slight  diarrhoea  set 
in,  but  it  was  checked  with  a  few  doses  of  bismuthi  subnitras  and 
opium. 

July  11.  —  Stump  becoming  clean;  patient's  appetite  improving ;  he 
sleeps  well  nights,  and  his  general  condition  is  much  better ;  continue 
treatment. 

July  16.  —  Stump  granulating  nicely. 

July  27.  —  Stump  nearly  healed.  A  small  sequestrum  of  the  tibia 
came  away,  and  then  the  stump  closed  kindly. 

August  1.  —  His  health  is  excellent,  and  he  will  be  transferred  in  a  few 
days  to  Judiciary  Square  Hospital,  in  order  to  be  supplied  with  an  arti- 
ficial limb. 

The  report  of  the  next  case  was  contributed  by  Dr.  Charles 
A.  Leale,  late  Acting  Assistant  Surgeon  U.  S.  Army. 

CASE  XII.  Amputation  of  Thigh  in  Middle  Third,  for  Shell-wound; 
Pyaemia  supervened  Twenty-eight  Days  afterwards  ;  Recovery.  —  Wm. 
H.  Humphrey,  1st  Lieut.  Co.  G,  4th  Vermont,  aged  29.  Wounded  at 
Petersburg,  April  2,  1865,  by  shell.  Shell  entered  and  passed  across 
popliteal  space,  fracturing  the  head  of  the  tibia  and  fibula. 

Appearance  of  stump  when  admitted  very  unhealthy,  and  does  not 


536          NATURE  AND  RELATIONS  OP  PY^MIA. 

suppurate.  Patient  suffering  great  pain.  Applied  liquor  soclie  chlor. 
to  stump  ;  gave  anodynes  and  stimulants  ;  appetite  poor. 

May  1. —  Marked  symptoms  of  pyaemia;  gave  iron  and  podophyllin 
mixture  for  three  days,  when  the  symptoms  abated,  and  after  that  he 
continued  to  improve. 

September  1. —  Stump  perfectly  healed  and  solid. 

Nature  and  Relations  of  Pyarmia.  —  This  disease  is  never  an 
idiopathic  or  primary  affection.  Its  occurrence  is  always  pre- 
Notanidio-  ceded  by  some  local  suppurative  inflammation  —  by  the 
Son.10"  formation  of  purulent  matter  or  its  equivalent  in  some 
part  of  the  body.  Even  when  connected  with  hospital  gangrene  it 
but  very  rarely  if  ever  makes  its  appearance  until  that  morbid 
process  has  been  arrested  and  suppuration  has  been  established 
in  the  wound.  Thus  on  scrutinizing  Dr.  Goldsmith's  condensed 
tabular  statement  of  cases  of  hospital  gangrene,  I  find  that  in  one 
hundred  and  eighty-four  cases  of  said  disease  pyaemia  occurred  but 
six  times,  that  in  five  of  them  it  supervened  after  the  sores  were 
granulating,  or  in  other  words  suppurating,  and  that  in  but  one 
instance  did  it  appear  before  the  gangrene  was  arrested.1 

Again,  pyaemia  occurs  in  surgical  practice  but  very  seldom 
Belongs  to  except  in  connection  with  wounds  or  other  forms  of 
suppuration,  surgical  injury,  and  it  does  not  appear  even  in  them 
until  suppuration  is  established.  It  may  also  with  strict  propriety 
be  said  that  this  disease  belongs  to  the  period  of  suppuration. 
The  period  when  secondary  hemorrhage  occurs  among  the  wound- 
Between  the  ed  is  the  period  when  pyaemia  also  is  rife,  namely, 
day8and  between  the  fourth  and  twenty-third  days  after  injury. 
We  have  already  shown  in  this  essay  that  of  fifty-one  cases  of 
pyaemia  only  eight  supervened  after  the  twenty- third  day.  As 
secondary  hemorrhage  sometimes  occurs  subsequent  to  the  last 
named  day,  even  so  does  pyaemia,  but  both  of  them  are,  never- 
theless, diseases  which  belong  to  the  period  of  suppuration,  and 
derive  their  very  existence  from  it. 

But  traumatic  pyaemia  is  met  with  much  more  frequently  when 
some  tissues  of  the  body  are  wounded  than  when  others  are  the 
seat  of  injury.  Every  surgeon  much  experienced  in  the  after- 
treatment  of  the  wounded  during  the  late  War  of  the  Rebellion 
Not  generally  must  have  noticed  how  seldom  traumatic  pyaemia  super- 
bone^n.  vened  unless  the  bone  was  injured.  Indeed,  I  have  even 
jurai.  heard  it  stated  by  surgeons  of  large  experience  in  our 

military  hospitals  that  they  had  never  seen  a  case  of  traumatic 

1  Vide  Report  on  Hospital  Gangrene,  etc.,  by  M.  Goldsmith,  Surgeon  U.  S.  Vols.,  Louis- 
ville, 1863. 
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pyaemia  which  was  unconnected  with  a  lesion  of  the  osseous 
tissue.  This  fact  alone  shows  that  in  a  very  large  majority  of 
instances  this  disease  follows  and  is  connected  with  injury  of 
bone.  On  this  point  Mr.  Simon  says  :  — 

"  Not  all  surgical  patients  having  wounds  have  an  equal,  or  nearly 
equal,  liability  to  it.  It  shows  an  almost  infinite  preference  Especially 

,  cancellous 

for  the  cases  where  bone-structure  (particularly  cancellous  structure. 
bone-structure)  has  been  injured,  as  in  compound  fracture,  or  in  the 
surgical  procedures  of  amputation  and  resection,  and  all  the  more,  per- 
haps, in  proportion  as  the  injured  bone  is  large."  l 

We  have  elsewhere  shown  that  a  remarkably  close  relationship 
exists  between  osteo-myelitis,  or  rather  the  suppurative  form  of 
that  disease,  and  pyaemia.2  When  inflammation  of  the  Relations  to 

_     .  f       i      '       i  •  osteo-myeli- 

medullary  tissue  or  bone  proves  fatal  it  does  so  in  a  tis. 
large  majority  of  instances  by  the  induction  of  purulent  infection. 
Numerous  examples  of  pyaemia  following  suppurative  osteo-myelitis 
of  a  traumatic  origin  are  related  in  the  chapter  mentioned  in  the 
note.  Pygemia  is  the  form  of  systematic  poisoning  which  osteo- 
myelitis generally  produces.  The  following  case  affords  another 
illustration  of  the  correctness  of  this  statement.  The  report  of 
it  was  contributed  by  Dr.  Charles  A.  Leale,  late  Acting  Assistant 
Surgeon  U.  S.  Army. 

CASE  XIII.  Secondary  Amputation  of  Arm  for  Gunshot  Injury ; 
Acute  Pyeemia  suddenly  supervened  after  Stump  was  healed;  Death; 
Autopsy  ;  Suppurative  Osteo~myelitis  of  Stump-bone  ;  Abscess  of  Liver ; 
other  Viscera  sound.  —  William  Collins,  Captain  Co.  G,  5th  N.  H.  Vols., 
aged  35.  "Wounded  at  Farmville,  April  7,  1865,  by  a  conical  ball, 
which  passed  through  right  arm  an  inch  above  the  elbow-joint,  frac- 
turing humerus.  The  limb  was  amputated  in  middle  third  by  flap 
method,  at  the  Second  Army  Corps  Depot  Field  Hospital,  City  Point, 
Va.  Operator's  name  not  known. 

When  admitted  to  Armory  Square  Hospital,  April  16,  1865,  the 
stump  had  entirely  healed,  and  there  were  no  sinuses  leading  to  the 
bone. 

The  general  condition  of  the  patient  was  very  good  ;  appetite  good  ; 
walked  about  the  ward  since  he  was  admitted. 

April  23.  —  Pyaemic  symptoms  noticed  ;  has  had  several  chills  during 
the  day  ;  continued  nausea  with  an  occasional  spell  of  vomiting ;  at  night 
was  bathed  in  perspiration ;  gave  quiniae  sulph.  iron,  stimulants,  and 
beef-tea ;  during  the  day  had  him  removed  out  of  the  ward  and  placed 
under  the  shade  trees  in  the  garden. 

1  Sixth  Report  of  Medical  officer  to  Privy  Council,  p.  61. 

2  Vide  chapter  on  Osteo-myelitis  in  Section  Second. 
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April  28.  —  A  small  opening  formed  in  end  of  stump,  through  which 
hemorrhage  has  taken  place.  This  oozing  of  blood  was  checked  by  the 
application  of  styptics.  Diarrhoea  commenced,  which  resisted  the  usual 
treatment,  and  injections  (astringent).  He  has  become  very  anaemic ; 
continued  treatment. 

April  29.  —  He  died. 

The  autopsy  showed,  after  the  end  of  the  humerus  had  been  sawn  off 
and  broken  open,  that  its  medullary  canal  contained  a  large  quantity  of 
pus,  which  had  obviously  been  produced  by  osteo-myelitis  of  the  stump- 
bone. 

The  liver  contained  a  large  abscess,  filled  with  thick  pus.  The 
spleen,  kidneys,  and  lungs  were  natural.  No  pus  was  found  in  the 
joints. 

Comments.  —  It  is  worthy  of  special  remark  that  in  the  foregoing 
Didnotorig-  case  "  tne  stump  had  entirely  healed,"  and  that  the  focus 
from  wovmd7  °f  suppuration  or  the  collection  of  purulent  matter  from 
of  soft  parts,  ^^h  ^he  pyaemia  sprung,  was  confined  to  the  medullary 
canal  of  the  stump-bone.  Now  clinical  observation  has  shown 
that  inflammation  of  the  medullary  tissue  is  a  not  infrequent  con- 
sequence of  injury  of  bone.  Clinical  observation  has  further  shown 
that  when  said  disease  proves  fatal  it  generally  achieves  that  result 
by  the  induction  of  pyaemia.  Is  it  not  therefore  probable  that  the 
intimate  relationship  which  subsists  between  pyaemia  and  injury  of 
the  osseous  tissue,  which  we  have  already  pointed  out,  depends 
upon  the  intervention  of  suppurative  osteo-myelitis  ?  The  medul- 
lary tissue  of  the  injured  bone  becomes  inflamed,  purulent  matter 
is  formed  in  it,  and  then  pyaemia  follows.  These  considerations 
are  possessed  of  great  practical  importance.  They  seem  to  show 
us  that  the  way  of  defending  the  wounded  and  the  injured,  having 
bone-lesions,  against  death  by  pyaemia,  consists  in  preventing  the 
medullary  tissue  of  the  injured  bone  from  becoming  the  seat  of 
suppurative  inflammation. 

Again,  the  development  of  pyaemia  is  not  unfrequently  preceded 
Absorbent  or  accompanied  by  distinctly  marked  inflammation  of  the 
Tesseis.  lymphatic  vessels  which  proceed  from  the  wounded  part. 
In  some  cases,  like  the  following,  for  example,  it  would  seem  that 
the  inflammation  of  the  absorbent  vessels  performs  no  inconsider- 
able part  in  the  production  of  pyaemia.  It  is  also  worthy  of  men- 
tion in  this  place  that  in  a  large  majority  of  the  cases  of  traumatic 
pyaemia,  more  or  less  inflammation  of  the  absorbent  vessels  which 
proceed  from  the  injured  part  is  exhibited.  In  some,  the  presence 
of  such  inflammation  is  denoted  by  well  marked  symptoms  during. 
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life,  as  it  was  in  the  following  case.  In  others  its  existence  during 
life  is  announced  only  by  the  enlargement  and  tenderness  of  the 
lymphatic  glands  belonging  to  the  affected  part.  And  in  still 
others  its  presence  is  not  ascertained  until  after  death,  when  on 
making  the  autopsy  the  lymphatic  glands  in  relation  with  the  dis- 
eased part  are  found  to  be  enlarged,  reddened,  infiltrated  with 
serum,  and  in  some  instances  suppurating  at  the  centre.  Several 
additional  examples  of  inflammation  of  the  lymphatic  vessels  occur- 
ring in  relation  with  pyaemia,  will  be  presented  when  we  come  to 
speak  of  the  morbid  anatomy  of  this  disease. 

The  following  case  occurred  in  the  practice  of  the  late  Profes- 
sor Enos,  of  Brooklyn  :  — 

CASE  XIV.  Acute  Pycemia,  following  Gunshot  Wound,  involving  First 
Phalanx  of  Great  Toe  on  the  Fifth  Day  ;  Death  on  the  Twelfth  Day  af- 
terwards ;  no  Autopsy.  —  D.  S.  Mclntire,  aged  22,  clerk,  born  in  Ire- 
land, admitted  to  the  Brooklyn  City  Hospital,  December  7,  1865,  for  a 
gunshot  wound  of  the  left  great  toe.  His  general  appearance  was 
healthful,  though  his  habits  had  been  irregular.  December  9,  Dr.  Enos 
enlarged  the  wound  (the  patient  being  etherized),  and  removed  in  frag- 
ments a  ball  which  had  been  accidentally  discharged  from  a  pistol,  while 
in  the  pocket  of  his  overcoat.  Several  pieces  of  bone  were  removed 
from  the  first  phalanx,  which,  though  shattered,  was  not  entirely  broken 
through,  neither  were  the  articulations  involved.  The  operation  was 
followed  by  much  inflammation  and  suppuration.  The  third  day  the 
discharge  appeared  healthy  and  moderate  in  amount,  but  the  foot  was 
very  painful  and  oedematous.  Patient  was  feverish  and  said  he  felt  sick 
all  over.  Morph.  sulph.  gr.  £  was  put  in  the  wound,  and  a  poultice 
applied.  He  took  liquor  ammonias  acetatis  and  spts.  ether,  nitric,  with 
nourishing  broth  and  milk-punch.  The  morphine  did  not  relieve  the 
pain ;  the  leg  became  swelled  and  tender,  and  red  lines  were  seen  run- 
ning up  the  inner  side  of  the  thigh,  along  the  track  of  the  absorbent 
vessels ;  the  glands  in  the  groin  also  became  swollen.  The  leg  was 
painted  with  equal  parts  of  tinct.  iodini  and  tinct.  opii.  The  pulse  run 
up  to  140;  thirst  great;  tongue  brown  and  coated.  Stimulants  were 
increased,  and  sulphite  sodae  gr.  xv.  were  given  thrice  daily,  in  solution ; 
he  vomits  his  food,  but  his  appetite  is  fair.  The  wound  looks  well,  but 
his  face  is  much  shrunken.  He  gradually  sank,  and  died  on  the  fifteenth 
day  after  the  operation. 

His  friends  removed  him  from  the  hospital  the  day  before  he  died, 
doubtless  to  avoid  what  we  desired,  namely,  a  post-mortem  examination, 
so  none  was  obtained. 

But,  while  it  is  true  that  traumatic  pyaemia  is  generally  con- 
nected with  some  lesion  of  the  osseous  tissue,  it  also  occasionally 
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happens  that  this  disease  is  developed  in  cases  where  the  injury  has 
Trauma«c  been  confined  to  the  soft  parts  and  the  osseous  structure 
wutout  in-  ig  intact.  In  some  cases  of  traumatic  pyaemia  wherein 
jury  of  bone.  ^  SQft  structures  alone  appear  to  be  wounded,  it  may 
happen  that  the  osseous  tissue  has  sustained  some  hidden  injury, 
and  that  this  tissue  is  in  reality  the  source  of  the  pyaemic  mischief. 
We  see  this  take  place  not  unfrequently  in  the  cases  of  "  contusion 
of  bone."  1  It  is  therefore  necessary  to  ascertain  the  condition  of 
the  bone,  by  submitting  it  to  actual  examination  in  many  instances, 
where  the  injury  appears  to  be  confined  to  the  soft  parts,  before 
we  can  say  with  certainty  that  such  is  in  reality  the  case. 

Concerning  traumatic  pysemia  unconnected  with  bone-injury,  it 
may  be  remarked  that  wounds  of  the  soft  structures  which  involve 
the  blood-vessels  2  are  more  liable  to  be  followed  by  this  accident 
than  wounds  which  involve  the  muscular  and  cellular  structures 
alone.  Nevertheless,  we  occasionally  see  a  case  wherein  the  local 
injury  is  confined  to  the  skin,  together  with  the  subjacent  muscu- 
lar and  connective  tissue,  as  happened  in  the  following  instance, 
which  occurred  in  the  author's  practice. 

CASE  XV.  Flesh  Wound  of  Thigh  at  Upper  Third  and  Outer  Side, 
inflicted  by  a  Shell ;  Sloughing ;  Pyaemia ;  Death  on  Forty-first  Day 
after  Injury,  and  Thirteenth  after  the  First  Chill.  —  Private  John  Grieder, 
Co.  D,  2d  Reg't  Connecticut  Heavy  Artillery,  aged  25.  "Was  wounded 
near  Petersburg,  Va.,  June  20,  1864,  by  the  explosion  of  a  shell,  which 
lacerated  the  flesh  at  the  outer  side  of  the  left  thigh,  in  its  upper  third. 
He  was  admitted  to  the  Stanton  U.  S.  Army  General  Hospital,  July  4. 
The  wound  was  then  much  inflamed,  but  the  patient's  condition  in  other 
respects  was  good.  Ordered  the  ice-dressing  for  wound,  and  spts.  fru- 
menti  f.  §i.  ter  in  die.,  with  a  full  diet. 

July  8.  —  Wound  discharges  freely,  but  the  pus  is  inclined  to  burrow 
in  the  connective  tissue,  between  the  muscles.  Directed  a  bandage  to 
be  applied  to  limb,  from  the  toes  up  to  the  wound. 

July  18.  —  He  had  a  chill.  Prescribed  quiniae  sulph.  grs.  x.,  ter  in 
die,  and  increased  the  allowance  of  whiskey  to  8  oz.  per  day. 

July  21.  —  Leg  and  knee  swollen,  and  there  is  considerable  heat 
about  the  joint ;  ordered  the  ice-dressing  to  be  applied  to  knee. 

1  Vide  Chapter  on  Osteo-myelitis. 

2  Of  the  cases  of  secondary  hemmorhage  related  in  Section  First,  seven  or  eight  died  of 
pycemia.    It  is,  however,  known  that  in  all  but  two  or  three  of  this  fatal  group  the  wound 
of  blood-vessel  was  associated  with  some  corresponding  injury  of  bone,  and  therefore  it  ia 
impossible  to  say,  with  regard  to  at  least  five  of  them,  which  had  most  to  do  in  producing 
pyaemia  —  the  vascular,  or  the  osseous  lesion.     But  the  circumstance  still  remains  conspic- 
uous that  pyaemia  is  often  connected  with  injury  of  blood-vessels. 
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July  26. —  He  had  another  chill  during  previous  night;  knee  con- 
tinues much  swelled  and  hot ;  the  wound  is  sloughing  ;  patient  weak. 

July  28.  —  Sloughing  has  extended  rapidly,  and  involves  nearly  the 
whole  length  of  the  thigh,  together  with  the  glutei  muscles,  to  consider- 
able extent.  Patient's  strength  is  failing  rapidly.  He  has  fallen  into  a 
typhoid  condition,  with  dry,  brown  tongue,  anorexia,  diarrhoea,  delirium, 
chills  and  sweats  occurring  at  irregular  intervals,  a  tawny  hue  of  the 
skin,  saccharine  or  fermentative  smelling  breath  and  perspiration,  and 
great  debility.  Applied  acid  nitric,  dilut.  to  sloughing  surface,  and 
directed  it  to  be  dressed  with  a  yeast  poultice. 

July  31.  —  He  died  of  pyaemia. 

Again,  although  purulent  infection  occurs  but  seldom  except  in 
connection  with  wounds  and  other  forms  of  surgical  Non-trau- 

.    .  .  .-  .      ,  j,  matic  pyse- 

injury,  we  sometimes  meet  with  it  entirely  separate  from  mia. 
that  relation,  and  the  disease  is  then  called  non-traumatic  pyaemia. 
It  has  been  produced  by  intestinal  ulceration    occurring  in  the 
course  of  typhoid  fever,  by  furuncle,  by  anthrax,  by  carbuncle,  by 
abscess,  by  empyema,  and  by  diffuse  phlegmon. 

The  following  case  presents  us  with  an  example  of  it  occurring 
in  connection  with  camp  fever  in  military  practice.  The  consequent 

,    .  ...  upon  camp 

pyaemic  intoxication  appears  to  have  had  its  origin  in  a  fever. 
collection  of  purulent  matter  which  was  formed  in  the  left  pleural 
cavity. 

CASE  XVI.  Pycemia,  following  Typho-malarial  Fever;  Empyema, 
together  with  Visceral  Abscesses  in  the  Liver  and  Spleen,  found  at  the 
Autopsy  ;  for  the  notes  of  it  the  author  is  indebted  to  Dr.  George  A. 
Mursick,  late  Assistant  Surgeon  U.  S.  Vols.  —  Private  Miles  Ivers,  Co. 
F,  6th  Wisconsin  Vols.,  was  admitted  to  the  Stanton  U.  S.  Army  Gen. 
Hospital,  April  21,  1864,  from  the  field,  being  sick  with  camp  fever. 
He  stated  that  he  had  been  sick  about  a  week  with  a  fever,  which  com- 
menced with  chills.  When  admitted  to  hospital  he  was  much  pros- 
trated ;  bowels  loose  ;  tongue  dry,  coated,  brown  in  centre,  and  red  at 
edges  ;  skin  hot  and  dry  ;  pulse  frequent  and  feeble.  Treatment :  pre- 
scribed quinia,  alcoholic  stimulants,  and  nutrients  adapted  to  his  condi- 
tion. A  few  days  after  admission  he  complained  of  pain  in  the  left  side. 
His  respiration  was  also  accelerated,  and  he  had  some  cough.  A  num- 
ber of  blisters  (emplast.  cantharidis),  in  succession,  was  applied  to  his 
side,  and  the  other  medication  was  continued.  Under  this  treatment  the 
patient  gradually  improved,  and  the  fever  subsided.  A  considerable 
quantity  of  fluid,  however,  remained  in  the  left  pleural  cavity.  To  pro- 
mote its  absorption,  the  iodide  of  potassium  was  administered  in  full 
doses,  and  a  blister  was  occasionally  applied  to  his  chest.  But  the  effu- 
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sion  did  not  diminish  rapidly  in  quantity  ;  his  convalescence  was  ex- 
ceedingly slow,  and  he  continued  unable  to  leave  his  bed. 

About  the  first  of  June  he  began  to  exhibit  symptoms  of  the  pyamic 
intoxication.  He  had  fever  at  irregular  intervals,  sweet  breath,  and 
profuse  sweats ;  his  appetite  was  very  poor,  and  he  would  take  but  little 
nourishment  besides  milk-punch.  The  quantity  of  fluid  in  his  chest  at 
this  time,  however,  was  not  large,  and  his  respiration  was  not  embar- 
rassed to  any  considerable  extent.  But  he  gradually  failed  in  strength, 
and  died  June  21st.  He  did  not  complain  of  chills  at  any  time  after 
his  admission  to  the  hospital. 

Autopsy  twenty-four  hours  after  death.  Body  much  emaciated  ;  rigor 
mortis  moderate.  Upon  opening  the  thorax,  the  left  pleural  cavity  was 
found  to  contain  about  a  pint  and  a  half  of  purulent  fluid,  and  the  lung 
was  compressed  back  against  the  spinal  column.  The  right  pleural 
cavity  contained  about  six  ounces  of  serum.  The  pulmonary  tissue  of 
both  lungs  was  healthy. 

Abdomen.  —  The  intestines  were  filled  with  gas.  The  mucous  mem- 
brane of  the  stomach  and  entire  intestinal  canal  was  thickened  and 
softened.  The  glands  of  Brunner  and  the  solitary  glands  of  the  ilium 
were  enlarged  and  prominent,  but  not  ulcerated.  The  patches  of  Peyer 
presented  the  "  newly-shaved  chin  "  appearance.  The  liver  was  about 
one-third  larger  than  natural  (weight  not  noted),  and  contained  a  very 
large  number  of  minute  abscesses.  The  spleen  was  about  three  times 
its  normal  size,  and  contained  a  large  number  of  abscesses,  varying  in 
size  from  the  head  of  a  pin  to  that  of  a  hazel-nut.  The  kidneys  appeared 
healthy. 

Comments.  —  In  this  case  the  general  purulent  infection  in  all 
connected  probability  resulted  directly  from  the  suppurative  inflam- 
Tthorax"  mation  of  the  pleura.  If  that  complication  had  not  super- 
vened, it  is  not  likely  that  pyaemia  would  have  occurred  as  a  con- 
sequence of  the  fever  alone.  It  is  probable  that  the  camp  fever 
exerted  considerable  influence  in  producing  the  suppurative  inflam- 
mation of  the  pleura,  which  in  turn  occasioned  the  pyaemia. 

The  very  considerable  enlargement  to  which  the  spleen  had  been 
subjected,  constitutes  another  interesting  feature  of  this  case. 

Causes  of  Pycemia.  —  With  regard  to  the  predisposing  causes  of 
Predisposing  py32niia,  it  was  generally  observed  during  the  late  War  of 
causes.  t^e  Rebellion,  that  while  the  strong  and  robust  were  not 
exempt  from  its  ravages,  the  feeble  and  the  unhealthy  were  consid- 
erably more  liable  to  be  attacked  by  it.  Thus,  it  generally  happens 
that  when  troops  are  first  brought  into  the  field  they  suffer  but 
little  from  pyaemia,  but  as  soon  as  they  become  enfeebled  by  ardu- 
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ous  duty,  by  scanty  and  unwholesome  diet,  by  the  constitutional 
effects  of  malaria,  and  by  exposure  to  the  elements,  many  of  the 
wounded  fall  victims  to  this  disease.  Among  the  wounded  who 
came  under  the  author's  observation  during  the  first  year  of  the 
late  War  of  the  Rebellion,  (i.  e.  prior  to  May,  1862),  and  the 
number  was  considerable,  but  very  few  cases  of  pyaemia  occurred ; 
but  subsequently  this  disease  became  quite  common.  Mounier 
states  that  during  the  Crimean  war,  no  pyaemia  was  noted  among 
the  first  2,000  amputations,  whilst  afterwards  it  became  of  quite 
ordinary  occurrence,  associated  with  gangrene,  scurvy,  and  typhoid 
fever.1  There  is  no  doubt  but  that  those  among  the  wounded 
who  are  debilitated  by  malarial  disease  and  by  scurvy,  are  con- 
siderably more  liable  to  be  struck  down  by  pyaemia  than  those  who 
are  strong  and  heathy. 

This    disease  is  not   limited  to  any  particular  period   of  life, 
although  it  occurs  least  frequently  in  the  young.     How-  Influence  of 
ever,  one  of  the  cases  whose  history  is  related  in  these  age- 
pages,  was  but  fourteen  years  of  age,  and  it  has  also  been  known 
to  prove  fatal  to  very  young  children. 

With  regard  to  the  efficient  cause  of  pyaemia,  while  we  can  con- 
fidently assert  on  the  one  hand  that  it  has  not  yet  been  shown  to 
consist  in  the  presence  of  pus  in  the  blood,  nor  to  be  nee-  Efflcient 
essarily  connected  with  thrombosis,2  nor  with  gangrene,3  cause' 
we  are  compelled  to  confess  on  the  other  hand  that  it  is  shrouded 
in  doubt  and  obscurity.     On  this  point  Mr.  Simon  makes  the  fol- 
lowing judicious  observations :  — 

"  The  local  changes  which  in  either  sort  of  case  precede  and  intro- 
duce the  pyaemia  are  not  hitherto  well  understood.  But  we  know  that 
very  often  they  are  part  and  parcel  of  a  process  which  is  not  simply 
suppurative,  but  involves  also  much  foulness  of  wound ;  and  we  know 
that  among  them  the  putrefactive  softening  of  local  blood-clot  Putrefaction 
and  other  fibrinous  matter  has  generally  an  important,  if  it  of  biood-ciot. 
have  not  always  an  essential  place.  For  commonly,  till  they  set  in, 
there  will  have  existed  protectively  in  each  injured  vein  of  the  part 
firm  blood-clot  of  greater  or  less  extent,  closing  the  vein  towards  the 
focus  of  traumatic  irritation  ;  but  now  these  barrier-clots  undergoing 
just  such  a  change  as  clot  undergoes  when  it  putrefies  after  removal 
from  the  body,  soften  and  fuse  away,  partly  at  least  into  the  circulation, 
—  where  apparently  it  is  the  ferment-action  of  their  material,  or  of 
material  which  their  fusion  lets  enter  from  adjoining  sources,  that  estab- 
lishes the  pysemic  state,  and  therewith  usually  more  or  less  of  common 

1  See  Holmes'  Surgery,  vol.  i.  p.  269.  2  vide  infra, 

9  See  Section  Second,  pp.  406-407. 
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putrid  infection  of  the  blood.  That  pyaemia  so  often  presupposes  a 
local  working  of  putrefactive  ferments,  is  a  fact  which  concurs,  I  think, 
with  other  evidence  to  suggest  the  pathological  affinities  of  the  disease. 
Probably  the  putrefactive  softening  of  blood-clot  plays  an  equally 
important  part  in  relation  to  the  occurrence  of  secondary  hemorrhage 
from  tied  arteries,  —  a  part  far  more  important  than  the  mere  anatom- 
ical conditions  to  which,  in  the  olden  literature  of  this  subject,  a  too 
exclusive  consideration  has  been  given.  Finally,  that  also  phagedenic 
and  gangrenous  processes  are  in  their  very  essence  processes  of  death 
and  putrefaction  for  the  parts  which  they  affect,  is  a  fact  which  is  on 
the  very  surface  of  their  pathology ;  and  that  at  least  some  of  these 
processes  are  true  zymotic  diseases,1  is  rendered  probable  by  very 
strong  considerations  of  analogy,  as  well  as  by  statements  which  have 
been  published  of  their  inoculability  from  patient  to  patient." 

"  An  attack  of  any  of  these  traumatic  infections  has  generally  the 
same  meaning  as  an  attack  of  traumatic  erysipelas.  It  is  true  that  any 
member  of  the  whole  series  —  erysipelas,  pyaemia,  softening  of  clot, 
gangrene,  phagedena  —  may,  within  a  large  surgical  experience,  occur 
to  some  considerable  extent  from  causes  which  are  purely  personal. 
And  (especially  where  such  is  the  origin)  one  of  them  may  occur  with- 
out the  others.  But,  except  where  personal  conditions  exclusively 
decide  the  occurrence  of  these  lamentable  infections  (and  clearly  this  is 
only  to  a  limited  extent),  they  tend  to  prevail  conjointly  or  in  succes- 
sion. That  they  differ  somewhat  from  one  another  in  the  intimate 
nature  of  their  respective  chemical  processes  is  possible  or  even  proba- 
ble ;  —  but  that  they  have  in  common  an  intimate  affinity  with  ordinary 
putrefactive  processes  seems  to  be  the  leading  fact  in  their  pathology. 
Provisionally  I  regard  them  all  as  zymotic  diseases,  the  respective  con- 
tagion of  which  may  arise  in  any  putrefaction  of  wound-products." 2 

Pathological  Anatomy  of  Pycemia.  —  We  will  next  proceed  to 
consider  the  various  anatomical  lesions  which  are  produced  by 
pyaemia. 

CASE  XVII.  Acute  Pycemia  following  Secondary  Amputation  of  Arm 
for  Gunshot  Injury  of  Fore-arm  Nine  Days  after  Operation  ;  Death  Four 

1  Virchow,  the  author  of  the  views  concerning  thrombosis  now  in  vogue,  has  very  ably 
shown  the  analogy  which  obtains  between  the  phenomena  produced  by  the  pyaemic  poison 
and  those  which  are  generally  admitted  to  be  zymotic  in  their  nature.  Like  them  it 
exhibits  a  remarkable  affinity  for  certain  organs  and  certain  tissues,  and  in  them  produces 
the  secondary  lesions  which  are  so  constantly  found  in  post-mortem  examinations  of 
pysemic  subjects.  The  pyaemic  poison  having  become  diffused  through  the  system  by  the 
circulating  blood,  "  displays  its  effects  in  an  acute  form  in  ike  organs  which  have  a  special  pre- 
dilection fw  such  matters."  (See  Virchow,  Lectures  on  Cellulir  Pathology,  p.  250,  Amer.  ed.) 
In  my  opinion,  pyaemia  is  essentially  a  zymotic  disease,  and  the  pyaemic  poison  is  prima- 
rily developed  in  the  local  suppuration. 

a  Vide  Sixth  Report  of  Medical  Officer  of  Privy  Council,  pp.  61,  62.    London,  1864. 
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Days  after  that ;  Autopsy ;  Stump  resembles  Dry  Pork ;  Lower  Lobe  of 
Right  Lung  partly  hepatized ;  Liver  and  Spleen  enlarged  ;  Ecchymoses  in 
Alimentary  Canal.  —  Captain  George  Reis,  Co.  C,  15th  Regiment 
Missouri  Vols.,  aged  31  years,  a  native  of  Germany,  of  bilious  irritable 
constitution,  but  enjoying  good  health  for  the  last  two  years.  Said  to 
have  been  a  hard  drinker  before.  Was  shot  while  charging  up  Mis- 
sionary Ridge,  25th  November  last. 

November  25.  —  The  ball  pierced  his  right  forearm,  fracturing  radius 
and  ulna  two  inches  below  elbow-joint,  went  obliquely  down,  penetrated 
right  thigh  on  outer  side  three  inches  above  patella,  and  became  lodged 
in  calf  of  leg.  Was  seen  eight  hours  after  he  received  the  wound. 
Arm  and  leg  very  much  swollen ;  great  depression  from  shock  and  hem- 
orrhage ;  pulse  120,  scarcely  perceptible.  Hand  warm  and  sensitive  to 
touch.  The  arm  was  placed  on  a  pillow  in  semiflexed  position.  Arm 
and  leg  to  be  kept  cool  with  water-dressings.  To  have  some  milk-punch 
every  two  hours  till  reaction. 

November  26.  —  Had  little  sleep.  Swelling  the  same,  no  hemor- 
rhage ;  pulse  116,  small,  no  traces  of  ball.  Continue  refrigerant  dress- 
ing and  punch.  Evening,  pulse  120,  becoming  fuller  and  hard;  much 
pain  and  restlessness ;  to  have  ^  grain  of  morphia. 

November  27.  —  The  same,  pulse  112,  softer.  Patient  not  consenting 
to  amputation,  the  arm  was  put  up  in  splints,  wounds  remaining  free 
and  dressed  with  linseed-meal  poultice.  To  have  three  cathartic  pills, 
beef-tea,  and  punch. 

November  28.  —  Pain  diminished,  swelling  softer,  pulse  110,  had  three 
evacuations.  Continue  treatment. 

November  29. —  Suppuration  commences,  swelling  of  arm  decreas- 
ing, pulse  104,  tongue  moist  and  clean.  Cont.  treatment. 

November  30.  —  Free  discharge  of  good  pus  from  entrance  and  exit 
hole.  Leg  and  foot  swelled,  no  pain  in  knee,  pulse  and  tongue  the 
same.  A  roller  was  applied  to  foot  and  leg  ;  cataplasm  to  wound  of 
thigh. 

Patient  continued  to  slowly  improve  for  several  days.  His  appetite 
returned,  the  pain  was  moderate,  and  with  an  occasional  dose  of  morphia 
to  insure  rest  at  night,  he  was  content.  The  pulse,  however,  kept  al- 
ways above  100.  The  swelling  was  limited  to  the  neighborhood  of  the 
wound,  which  discharged  about  four  ounces  of  good-looking  pus  daily  ; 
leg  painful. 

December  4.  —  Deep  fluctuation  was  detected  in  leg,  and  an  incision 
on  the  outer  border  of  m.  gastrocnemius  gave  exit  to  eight  ounces  of 
thick,  healthy  pus.  No  ball  could  be  detected,  as  the  patient's  great 
irritability  prevented  a  thorough  examination. 

December  5.  —  Pain  and  swelling  of  leg  have  disappeared ;  much 
pain  in  arm  ;  discharge  dark  and  offensive ;  inflammation  limited  to  the 
parts  below  elbow ;  tongue  moist  and  slightly  furred ;  pulse  102  and  soft. 
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December  6.  —  Patient  finally  consenting  to  amputation  of  arm,  the 
oilateral  flap  operation  was  performed  below  the  deltoid  muscle.  Three 
ligatures  were  required  ;  dressed  stump  with  lint  soaked  in  tepid  water. 
Evening,  stump  painful ;  no  rest.  IV  morph.  sulph.  gr.  •£. 

December  7.  —  Feels  better ;  pulse  98  ;  tongue  moist  and  slightly 
coated  ;  to  have  generous  diet  and  wine. 

December  8.  —  Pulse  96  ;  sturnp  painful ;  leg  doing  well ;  in  the  eve- 
ning hemorrhage  occurred  from  the  stump  to  the  amount  of  five  or  six 
ounces  before  the  bleeding  vessel,  a  small  muscular  branch,  could  be 
secured  ;  pulse  124 ;  to  have  beef- tea  and  wine. 

December  9.  —  Flaps  covered  with  a  greenish-gray  coat,  swelled  and 
painful ;  pulse  116  ;  tongue  coated  ;  warm-water  dressing  to  stump. 

December  10.  —  Flaps  sloughy  ;  tongue  coated  ;  pulse  110  ;  bowels  not 
open  for  two  days;  to  have  enema  of  warm  soap-water  and  ol.  ricini  5ss. 

December  11.  —  Suppuration  commences  ;  slough  separating  ;  bowels 
open  ;  tongue  cleaner  ;  pulse  104. 

December  12.  —  Improving  in  every  respect ;  pulse  100. 

December  13.  —  Patient  is  doing  well.  Pulse  96.  Stump  looks 
healthy,  except  on  the  inner  side,  where  a  portion  of  the  slough  is  still 
adhering.  The  wound  is  twice  a  day  syringed  out,  and  dressed  with 
lint,  soaked  in  warm  water.  Small,  outer  ligature  came  loose.  Ball 
was  detected  at  the  bottom  of  incision  in  leg,  and  taken  out  from  be- 
tween the  deep  muscles  of  calf. 

December  14.  —  Patient  continued  well.  Pulse  94.  Stump  granu- 
lating. Some  swelling  of  foot,  which  is  bandaged  up  to  incision. 

December  15. —  Stump  looks  drier  than  usual  and  secretes  duly  a 
small  portion  of  pus.  No  swelling  or  hardness.  Pain  in  left  shoulder, 
pulse  100,  excited.  Evening,  rigors  and  alternate  heat,  followed  by 
sweat  and  great  prostration.  Pain  in  superior  jaw.  To  have  quiniae 
sulph.  grs.  v.,  every  four  hours.  Cont.  diet  and  wine. 

December  16.  —  Pulse  104,  weak.  Stump  still  dry,  a  shade  darker 
than  before.  No  swelling,  nor  hardness.  Leg  is  doing  well.  There  is 
some  pain  in  abdomen,  especially  in  right  iliac  fossa,  but  no  tumefac- 
tion nor  tympanitis.  To  have  quiniae  sulph.  grs.  v.,  every  four  hours. 
Evening,  chill  less  severe  than  last  night.  There  is  great  restlessness 
and  pain  in  abdomen  ;  had  three  watery  discharges  since  afternoon. 
~Bf  emuls.  oleos.  Sj.,  morph.  sulph.  gr.  i.,  one  spoonful  every  hour  or 
two.  Warm  fomentations  to  abdomen. 

December  17. — Was  delirious  and  had  pain  in  abdomen  all  night. 
Extreme  weakness  ;  no  discharge  from  bowels.  Stump  has  the  same 
appearance.  Tongue  inclined  to  become  dry.  There  is  fullness  in 
praecordia  and  tympanitis.  Pulse  120.  The  lower  lobe  of  right  lung 
presented  signs  of  congestion.  Dullness  on  percussion  and  some  rare 
mucous  rales.  Left  side,  harsh  puerile  respiration.  Prolonged  expira- 
tion. A  blister  was  applied  to  right  side  of  chest.  To  have  4  grs.  of 
citrate  of  iron  and  quinia  every  three  hours,  and  some  warm  punch. 
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December  18.  —  Patient  was  feverish  and  delirious  all  night.  Abdomen 
painful  and  tympanitic.  Diaphragm  pushed  upward,  respiration  short 
and  hurried.  Dullness  on  percussion  increased  on  right  side ;  the  rales 
also  extend  further  upward.  Left  side  presents  a  clear  sound  on  per- 
cussion, and  bronchial  respiration.  The  tongue  is  furred,  dry,  and 
brownish  in  centre,  but  moist  on  edges.  Pulse  124,  fluttering.  Stump 
discharges  only  a  small  amount  of  sero-purulent  matter.  Wound  in  leg 
almost  closed. 

December  19.  —  Died  at  ten  o'clock  last  night  of  exhaustion. 

December  20.  —  Post-mortem  Examination.  Rigor  mortis  well  marked, 
body  emaciated.  Stump  resembles  dry  pork;  no  sign  of  gangrene. 
Arteries  and  veins  were  found  healthy.  The  cut  extremity  of  the  hu- 
merus  presents  a  blackish  appearance  to  extent  of  one  half  inch. 

Knee-joint  healthy.  The  ball  had  passed  behind  the  outer  condyle 
of  femur  and  head  of  fibula  down  into  the  leg,  where  it  lodged  and  was 
extracted  as  stated  above. 

Thorax.  —  Lower  lobe  of  right  lung  conjested  and  partly  hepatized. 
The  posterior  part  of  both  lungs  gorged  with  dark  venous  blood.  The 
pulmonary  veins  filled  with  tough,  cord-like  clots  of  fibrine.  Bronchial 
ramifications  of  both  sides  filled  with  a  muco-purulent  secretion.  Heart 
flabby  and  pale.  Right  ventricle  filled  and  soaked  with  blood. 

Abdomen.  —  Liver  enlarged  and  congested.  Stomach  largely  dis- 
tended with  gas,  and  presenting  numerous  ecchymoses.  The  mucous 
lining  of  the  whole  intestinal  canal  had  a  dark  venous  color  with  ecchy- 
moses here  and  there.  No  adhesions  of  the  peritoneum,  which  was 
only  partially  congested.  There  were  no  intestinal  ulcerations,  and  no 
enlarged  intestinal  glands  or  follicles.  Spleen  considerably  enlarged, 
but  without  structural  change.  Kidneys  of  natural  size  and  healthy. 
Encephalon  not  examined. 

The  report  of  the  foregoing  case  was  contributed  by  Dr.  Phelps 
—  Christian  name  and  military  rank  not  stated. 

Comments.  —  This  patient  died  four  days  after  he  was  attacked 
with  pysemia,  and  inasmuch  as  the  case  appears  not  to  have  been 
complicated  with  the  phenomena  of  thrombosis,  at  least  so  far  as 
the  causation  of  the  pyaemia  was  concerned,  it  has  been  selected 
as  the  first  in  order  of  presentation  to  illustrate  the  structural 
lesions  occasioned  by  this  disease.  The  immediate  cause  of  death 
appears  to  have  been  pysemic  pneumonia.  There  are  several 
points  connected  with  the  morbid  anatomy  of  this  case  which 
deserve  special  attention.  They  are  firstly  the  ecchymosed  condi- 
tion of  the  g astro-intestinal  mucous  membrane.  From  rup-  Rupture  of 
ture  of  capillary  blood-vessels  blood  had  been  extrava-  c*Pulary- 
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sated  at  numerous  points  in  the  lining  membrane  of  the  stomach 
and  intestines,  but  more  especially  in  that  belonging  to  the  former. 

Again,  the  stump  from  whence  sprung  the  disease  was  dry  and 
firm,  presenting  no  inconsiderable  resemblance  to  salt  pork.  The 
blood-vessels  of  the  stump  were  healthy ;  and  the  veins  were  even 
not  obstructed  with  coagulated  blood  (thrombus). 

The  lungs  were  in  a  state  of  active  hypercemia  (inflammation), 
and  a  considerable  part  of  the  lower  lobe  of  the  right  organ  had 
become  solidified  or  hepatized  through  the  agency  of  that  process. 

The  wound  located  in  the  leg  was  nearly  healed.  The  repara- 
wound  near.  ^ve  process  in  it  did  not  seem  to  have  been  interfered 
iy  healed.  Wjtj1  ^  faQ  pygemic  intoxication. 

The  clinical  history  of  this  case  is  here  given  in  full,  because 
it  has  been  drawn  up  with  unusual  care  by  the  surgeon  who  re- 
ported it. 

POST-MORTEM  OBSERVATIONS  IN  PYAEMIA. 

CONTRIBUTED   BY  DR.   ROBERTS    BARTHOLOW. 

CASE  I.  —  Private  Nathan  Snyder,  100th  Indiana  Vols.  Wounded 
in  left  popliteal  space.  (Probably  November  25,  1863.) 

Date  of  death,  February  12,  1864.  Date  of  autopsy,  February  13. 
Aged  25.  Height  five  feet  eight  inches  ;  brown  hair,  blue  eyes. 

Rigor  mortis,  slight.  Great  emaciation.  Both  feet  swollen.  Cicatrix 
of  original  wound  on  internal  surface  of  leg,  immediately  below  the  head 
of  the  tibia;  another  opening  in  the  popliteal  space  posterior  to  the 
joint.  Exploring  the  wound  from  site  of  original  injury  upward  and 
downwards,  the  following  condition  of  things  is  found  to  exist :  from 
six  inches  below  original  wound  to  the  pubes  on  the  internal  and 
posterior  face  of  the  limb,  is  the  sac  of  an  abscess,  emptied  of  its  fluid 
contents,  but  containing  masses  of  decomposing  areolar  tissue  of  bluish- 
gray  color,  and  cheesy  masses  (inspissated  pus).  The  ball  (conoidal) 
is  found  lodged  against  the  ramus  of  the  pubes.  The  inguinal  glands 
of  left  side  are  much  enlarged ;  they  are  brownish  in  color  exteriorly, 
but  on  section  are  seen  to  have  a  yellowish  central  spot,  much  softer 
than  the  rest  of  the  gland.  Femoral  vein  pervious,  but  contains  a 
small  thrombus  under  Poupart's  ligament.  Another  thrombus  is  found 
in  iliac  vein.  Fibrine  of  these  clots  yellowish-white,  indistinctly  granular 
but  not  presenting  the  puriform  character.  The  lymphatic  glands  along 
spinal  column  adjacent  to  the  ascending  cava,  are  very  much  enlarged, 
presenting  the  same  appearance  as  the  lymphatic  glands. 

Small  purulent  depots  are  found  in  both  lungs,  surrounded  by  dark 
consolidated  lung  tissue. 

Substance  of  spleen  remarkably  firm ;  splenic  pulp  deficient;  trabe- 
culae  prominent ;  malpighian  bodies,  large  and  numerous. 
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Cortical  substance  of  kidney  yellowish-brown ;  pyramids  of  light-fawn 
color. 

Brain  moist  and  pale ;  no  other  peculiarity.  Organs  not  mentioned, 
healthy. 

Remarks.  —  The  condition  of  the  lymphatic  system  point  to  this 
as  the  source  of  the  pyaemia.    The  thrombus  in  the  femo-  Lymphatic 
ral  and  iliac  vein  evidently  did  not  furnish  embolia.     The  By8tem- 
enlargement  of  the  iliac  and  lumbar  glands,  their  brownish  exterior, 
and  the  softening  central  yellow  spot,  indicate  the  absorption  of 
morbific  matter,  whereby  the  poisoning  of  the  blood  was  ultimately 
procured.     The  malpighian  bodies  of  the  spleen,  indicate  the  same 
fact. 

Looking  to  the  condition  of  the  wound  —  the  putrefactive  de- 
composition and  the  disengagement  of  the  usual  gaseous  products 
—  we  have  a  solution  of  the  state  of  the  lymph  and  lymph-glands. 
It  is  to  be  remarked  that  the  destructive  process  going  on  in  the 
track  of  the  ball,  did  not  invade  the  areolar  tissue  in  the  vicinity 
of  the  popliteal  and  femoral  vein. 

CASE  II.  —  Private  Aniasa  J.  R.  Worder,  Company  E,  42d  Illinois 
Vols.  Aged  26.  Height  five  feet  ten  inches.  Wounded  November 
25 ;  died  April  5.  Gunshot  fracture  of  thigh  (middle  third).  An 
abscess  occupies  a  space  from  margin  of  acetabulum  to  margin  of  lower 
third  of  femur,  on  the  whole  anterior  aspect  of  limb. 

(Condition  of  veins  and  lymphatic  glands  not  stated.)  Upon  at- 
tempting to  remove  right  lung,  a  large  collection  of  extremely  offensive 
pus  was  found  to  occupy  the  whole  posterior  surface  of  right  cavity. 
The  sac  of  the  abscess  was  formed  by  the  costal  and  pulmonary  pleura, 
and  was  lined  by  an  extremely  tough  membrane.  The  diaphragm  was 
softened  and  broken  down,  so  that  the  upper  surface  of  the  liver  formed 
the  inferior  boundary  of  this  collection  of  pus.  The  lung  adjacent  to  the 
abscess,  was  of  greenish  color ;  the  inferior  lobe  contained  a  number  of 
small  depots  of  pus. 

Liver  fawn  color,  tearing  easily,  and  perceptibly  fatty. 

Spleen  eight  inches  in  long  diameter  by  four  and  a  half.  A  large 
portion  of  the  organ  broken  down,  forming  a  brown  pultaceous  mass, 
having  a  very  offensive  odor.  Under  microscope  this  pultaceous  mass 
was  seen  to  contain  large  compound  nucleated  corpuscles,  broken  and 
imperfect  cells  of  various  kinds,  and  granules. 

Kidneys  were  soft  and  friable,  of  a  light-fawn  color.  The  pelvis  of 
right  filled  with  an  immense  number  of  small  calculi,  the  largest  three 
quarters  of  an  inch  in  diameter. 

Brain :  eleven  ounces  of  fluid  in  sub-arachnoid  space. 
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Remark*.  —  Although  the  fact  is  not  stated,  this  case  was  un- 
doubtedly  one  of  pysemic  poisoning  through  the  lym- 
phatic  system,  as  the  condition  of  the  kidneys,  spleen, 
and  pleura  clearly  indicates. 

CASE  III.  Corporal  Robert  Shields,  4th  Iowa  Vols.  Five  feet  nine 
and  a  half  inches  high ;  dark  hair,  black  eyes :  bronzing  of  face  and 
upper  extremities.  Wounded  at  Ringgold,  Ga.,  November  27.  Leg 
amputated  same  day  two  inches  below  inferior  border  of  patella.  Died 
January  14,  1864. 

Head  of  fibula  protrudes  through  flap.  End  of  tibia  covered  with 
large  fungous  granulations ;  bone  soft,  dark,  and  readily  cut  with  a 
knife.  Joint  disorganized ;  articulating  surfaces  eroded ;  the  anterior 
face  of  the  thigh  for  a  space  of  seven  inches  along  the  femur  occupied 
with  an  abscess  ;  bone  denuded  of  periosteum.  Tissues  along  abscess 
bluish-gray,  sloughing  and  offensive.  Pus  thin,  watery,  containing 
masses  of  decomposing  areolar  tissue  ;  few  perfect  pus  cells ;  powerfully 
odorous. 

The  femoral  and  popliteal  vein  was  bathed  in  this  ichorous  fluid,  for 
a  space  of  ten  inches.  Upon  opening  the  vein  carefully,  the  following 
appearances  were  observed :  from  Poupart's  ligament  to  popliteal  space 
the  vein  was  filled  with  a  firm  thrombus,  adhering  especially  at  its  upper 
part  firmly  to  the  lining.  A  soft  venous  coagulum  extended  up  to  cava. 
The  upper  portion  of  this  thrombus  consisted  of  a  coagulum  venous  in 
character,  beginning  to  soften  in  the  centre;  approaching  the  popliteal 
space  it  became  paler,  and  finally  of  the  color  and  consistence  of  cream 
or  laudable  pus.  This  last  portion  examined  under  the  microscope,  was 
seen  to  consist  of  granular  matter,  such  as  is  described  in  Virchow's 
"  Cellular  Pathology."  Although  the  thrombus  adhered  firmly  to  the 
lining  membrane  of  the  upper  part  of  the  vein,  there  was  seen  to  be  no 
lesion  of  the  vessels,  but  the  epithelial  layer  was  as  smooth  as  in  health. 

Inguinal,  lumbar,  and  mesenteric  glands  much  enlarged,  and  contained 
a  central  soft  yellowish  spot. 

Spken.  —  Eight  and  a  half  inches  by  four  and  a  half  inches.  Mal- 
pighian  bodies  remarkable  for  their  number  and  size ;  trabeculae  firm, 
and  splenic  pulp  less  in  quantity  than  normal. 

Left  lung  adherent  by  firm  old  adhesions  to  diaphragm.  Various 
small  depots  of  pus  are  found  at  various  points,  especially  in  inferior 
lobe  of  right  lung.  A  careful  search  for  embolia  was  made,  but  noth- 
ing answering  to  these  was  found,  except  coagula  in  the  small  veins  of 
inferior  lobe. 

Other  organs  presented  nothing  abnormal. 

Remarks.  —  This  case  answers  to  Virchow's  doctrines  of  throm- 
" Mechanical  bosis.  It  might  be  considered  a  case  of  "mechanical 
pyaemia."  pyaemia."  It  is  possible  that  the  depots  in  the  lungs 
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may  have  been  formed  by  embolia,  but  of  this  there  is  no  proof. 
Indeed,  the  autopsy  proves  just  the  contrary  if  it  proves  anything. 
The  alterations  in  the  lymphatic  system  were  very  pronounced. 

CASE  IV.  — Private  Henry  Knobel,  149th  N.  Y.  Vols.,  aged  27. 
Height  five  feet  eight  inches ;  dark  complexion.  Face  and  upper  ex- 
tremities bronzed.  Wounded  November  27,  1863.  Died  January  14, 
1864. 

Amputation  of  leg.  Gangrene,  following  flesh  wound  of  thigh. 
Cause :  narrowing  of  femoral  artery  after  injury  to  its  external  coat  by 
the  ball. 

Autopsy.  —  Bones  protruding.  Femoral  vein  contains  a  thrombus 
closely  attached  to  vessel  under  Poupart's  ligaments.  Lymphatics  of 
groin  enlarged.  Depot  of  pus  in  superior  lobe  of  left  lung.  Some 
ulcers  in  small  intestine.  Other  organs  healthy. 

CASE  V.  —  Private  W.  Landcraft,  10th  Missouri  Vols.  Wounded 
November  25,  died  January  19.  Aged  24;  five  feet  seven  and  a  half 
inches  high ;  brown  hair  and  eyes ;  face  bronzed.  A  gunshot  wound 
of  left  shoulder;  wound  closed.  Another  six  inches  above  external 
malleolus,  left  side,  exit  opposite ;  ball  passed  through  other  limb. 
Femoral  and  popliteal  veins  contain  a  large  thrombus  of  a  pale-pink 
color,  and  puriform  in  character;  extends  to  Poupart's  ligament.  In- 
guinal glands  enlarged  ;  bluish  and  brownish  exteriorly,  and  containing 
a  central  yellowish  spot. 

Lungs.  —  Abscess  three  inches  by  one  inch  in  inferior  lobe  of  left 
lung.  Extensive  recent  adhesions  of  pulmonary  and  costal  pleura  on 
both  sides.  Twenty  oz.  fluid  in  cavity.  Large  fibrinous  clots  in  all  the 
cavities  of  the  heart.  Collections  of  pus  were  found  also  between  base 
of  right  lung  and  diaphragm,  and  between  middle  and  superior  lobe 
of  same  lung.  Also,  between  inferior  lobe  of  left  and  diaphragm. 

A  large  abscess  was  found  in  the  limb,  extending  from  head  of  tibia, 
six  inches  downward.  The  popliteal  vein  was  encroached  upon  by  this 
collection,  but  was  not  eroded. 

CASE  VI.  —  Private  William  Hobbs,  22d  Indiana  Vols.,  six  feet  high  ; 
dark  hair  and  eyes.  Wounded  November  25  ;  died  January  25. 

Autopsy A  sloughing  wound  in  the  right  iliac  region,  five  and  a 

half  inches  in  long  diameter,  nearly  circular.  A  brownish  discoloration 
of  integument,  especially  of  the  shoulders,  thorax,  and  face.  Left  in- 
ferior extremity  much  larger  than  the  right  The  inguinal  glands  are 
enlarged,  and  the  tissues  about  them  infiltrated  with  serum.  Externally 
the  glands  are  of  a  reddish-pink ;  internally  contain  a  central  whitish 
spot.  From  Poupart's  ligament  to  middle  third  of  thigh,  the  femoral 
vein  contains  a  thrombus  more  or  less  attached  to  the  wall  of  the  vein, 
but  which  may  be  detached  without  impairing  the  integrity  of  the  lining 
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membrane.  The  central  portions  of  this  clot  are  yellow,  granular,  and 
puriform.  The  same  thrombus  extends  through  the  whole  length  of 
iliac  vein.  The  heart  cavities  contain  voluminous  fibrine  clots.  A  de- 
gree of  fatty  degeneration  of  the  heart. 

Lungs.  —  In  superior  lobe  of  left  a  dark  brown  patch,  containing  a 
small  abscess.  Vein  leading  to  this  patch  contains  a  firm  clot  (em- 
bolus  ?).  In  inferior  lobe,  several  deposits  of  same  character.  Much 
larger  depots  are  found  in  inferior  lobe  of  right  lung. 

Liver.  —  Generally  of  a  fawn  color,  breaking  up  readily,  and  percepti- 
bly fatty. 

Brain.  —  Wet 

An  exploration  of  femoral  vein  of  left  side  disclosed  a  large  thrombus 
of  a  reddish-gray  color,  not  however  so  puriform  as  that  in  the  right. 

Remarks.  —  The  two  last  cases  (Landcraft  and  Hobbs)  illus- 
trate Virchow's  doctrines.  The  formation  of  a  thrombus  is  due 
to  local  morbid  processes ;  the  secondary  abscesses  to  the  mechani- 
cal or  chemical  irritation,  or  both,  of  embolia  detached  from  vein 
clot. 

CASE  VII. — Private  Andrew  J.  Daniels,  25th  Illinois  Vols.  Gun- 
shot wound  of  elbow.  Amputation,  secondary.  Received  November 
25,  1863  ;  deceased,  January  26,  1864. 

Autopsy.  —  Light  complexion,  brown  hair ;  height  5  feet  3  inches. 
Axillary  and  subclavian  veins  filled  with  a  thrombus  softening  in  the 
centre.  Flaps  not  united  ;  lined  with  a  dark  gray,  pultaceous  slough. 
Axillary  glands  enlarged,  softened,  and  yellowish.  Left  side  of  thorax 
contained  4  oz.  bloody  serum. 

Lungs.  —  Base  of  right  lung  fully  adherent  to  diaphragm,  and  de- 
tached with  difficulty ;  inferior  lobe  contains  several  small  depots  of 
pus.  Same  appearance  in  left. 

Liver  large,  soft,  and  fatty. 

CASE  VIII.  —  Private  W.  J.  Owens,  41st  Alabama.  Wounded  25th 
November.  Died  January  29.  Aged  46 ;  5  feet  9  inches  in  height. 
Gunshot  wound  of  dorsum  of  left  foot,  1st  metatarsal  bone  involved. 

No  thrombus  in  veins  of  this  extremity.  Inguinal  glands  large,  soft, 
especially  internally,  breaking  up  readily  under  the  finger  into  a  difflu- 
ent mass. 

Some  ulcers  in  small  intestine.  Spleen  very  large  and  soft,  breaking 
up  so  readily  as  not  to  be  removed  from  abdomen  without  injury. 

Other  organs  healthy,  except  larynx  and  epiglottis.  Base  of  tongue 
much  swollen  ;  the  circumvallate  papillae  large  and  injected ;  epiglottis 
swollen  and  erect,  and  in  its  interior  extending  into  base  of  tongue  was 
an  abscess  containing  laudable  pus.  Vocal  chords  thickened ;  exuda- 
tion into  connective  tissue  ;  and  various  depots  of  pus  along  the  plane 
of  the  thyro-hyoid  membrane. 
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Remarks.  —  This  case  was  one  of  secondary  abscess  from  blood- 
poisoning  which  occurred  through  the  lymphatic  sys-  Through 

tt'lll.  system. 

Dr.  Bartholow's  valuable  contribution  containing  the  results 
obtained  by  post-mortem  examination  in  eight  cases  of  pyaemia,  to- 
gether with  his  remarks  upon  the  same,  has  thus  been  given  entire,, 
that  is  without  abbreviation  or  essential  alteration. 

On  a  superficial  examination  of  the  subject  it  might  be  supposed 
that  the  efficient  cause  of  pyaemia  consists  of  a  low  grade  of  lym- 
phatic inflammation,  but  this  would  be  a  mistaken  view  of  the 
matter ;  for,  while  it  is  unquestionably  true  that  in  cases  of 
traumatic  pyaemia  the  lymphatic  vessels  and  lymphatic  glands  con- 
nected with  the  injured  or  suppurating  part  are  very  frequently 
found  to  be  inflamed,  it  is  also  true  that  these  vessels  and  glands 
are  sometimes  found  to  be  not  inflamed  in  undoubted  cases  of 
pyaemia.  This  circumstance  shows  -conclusively  that  the  occur- 
rence of  lymphatic  inflammation  is  not  essential  to  the  production 
of  pyaemia,  and  that  the  efficient  cause  of  this  disease  must  be 
sought  for  in  other  pathological  conditions.  But  the  lymphatic 
inflammation  when  present  constitutes  an  important  complication 
of  pysemia,  more  especially  of  its  chronic  forms,  and  probably 
assists  not  a  little  in  inducing  the  leucocytosis  of  a  marked  charac- 
ter which  usually  attends  those  cases. 

Summary.  —  The  anatomical  lesions  which  are  met  with  in  fatal 
cases  of  pyaemia  may  be  briefly  described  as  follows :  1st,  Anatomical 
Extravasations  of  blood  in  the  nature  of  ecchymoses  lesions- 
which  occur  principally  in  or  beneath  the  mucous  membranes. 
2d,  The  obstruction  and  even  the  occlusion  of  the  veins  running 
from  the  focus  of  infection  (the  place  of  local  suppuration),  with 
Coagulated  blood  (thrombus),  a  circumstance  which  was  formerly 
supposed  to  be  due  to  inflammation  of  the  lining  membrane  of  such 
veins  (phlebitis),  but  which  is  now  known  to  be  as  a  general  thing 
entirely  unconnected  with  the  inflammatory  process  in  the  coats  of 
the  affected  veins.  3d,  Inflammation  of  the  lymphatic  vessels  pro- 
ceeding from  the  focus  of  infection  denoted  by  an  increase  of  their 
size  and  by  tumefaction,  reddening,  serous  infiltration,  and  suppur- 
ation of  the  glands  connected  with  them.  4th,  Visceral  inflam- 
mations, to  which  the  lungs  are  much  more  prone  than  any  other 
organ.  5th,  Membranous  inflammations  which  are  met  with  not 
unfrequently  in  the  instances  of  the  pleura,  pericardium,  and  peri- 


554  SECONDARY   FOCI.  —  DESCRIPTION   OP   THEM. 

toneum.  6th,  Rapidly  formed  collections  of  pus  in  the  serous 
cavities  and  in  the  joints,  the  result  of  a  low  grade  of  inflammation, 
which  are  for  the  most  part  attended  with  little  or  no  pain.  7th, 
Secondary  visceral  abcesses  which  are  generally  multiple,  though 
occasionally  single,  and  are  formed  both  on  the  surface  and  in  the 
parenchyma  of  various  organs  such  as  the  lungs,  liver,  etc.,  being 
at  the  same  time  surrounded  by  inflamed  parenchymatous  tissue. 
8th,  Suddenly  formed  accumulations  of  pus  in  the  intermuscular 
and  subcutaneous  connective  tissue  in  various  parts  of  the  body, 
such  as  the  axilla,  iliac  fossa,  calf  of  the  leg,  etc.,  the  tissues  sur- 
rounding them  being  in  a  boggy  and  oedematous  state. 

The  secondary  visceral  abscesses  vary  in  size  from  that  of  a 
mustard-seed  to  a  cherry  or  a  plum ;  and  in  occasional  instances 
Secondary  tnev  attain  a  much  larger  size.  As  already  stated  they 
abscesses.  are  generally?  but  not  always,  multiple  ;  and  sometimes 
their  number  is  so  large  that  the  affected  organ  is  studded  with 
them.  When  the  surface  of  the  lungs  is  disordered  in  this  way 
these  organs  not  unfrequently  present  a  singularly  pustulated  ap- 
pearance externally,  each  pustule  being  surrounded  by  a  reddened 
areola  of  inflamed  pulmonary  tissue,  which  resembles  in  no  slight 
degree  the  appearance  presented  by  the  skin  when  affected  by 
distinct  small-pox  at  the  period  of  maturation.  Secondary  ab- 
scesses are  found  in  the  lungs  more  frequently  than  in  any  other 
organ.  After  the  lungs  they  occur  next  in  the  order  of  frequency 
in  the  liver,  next  in  the  kidneys,  next  in  the  intermuscular  con- 
nective tissue,  and  next  in  the  joints.  But  pyaemic  abscesses  may 
occur  in  any  other  organ  or  part  of  the  body.  For  example,  they 
have  been  met  with  in  the  spleen,  in  the  brain,  in  the  prostate 
gland,  in  the  uterus,  in  the  testis,  in  the  trachea,  and  in  the  heart. 
In  the  following  case,  the  so-called  metastatic  or  pygemic  abscesses 
were  formed  in  the  larynx  and  epiglottis.  There  were  also  second- 
ary abscesses  in  the  lungs  and  patches  of  lobular  pneumonia. 
Death  occurred  suddenly  from  spasm  of  the  glottis,  as  was  to  be 
expected  from  the  nature  of  the  disease  and  the  locality  of  the 
purulent  depots  or  the  metastatic  abscesses. 

The  report  of  the  next  case  was  contributed  by  Dr.  A.  B.  Tay- 
lor, late  Assistant  Surgeon  Indiana  Volunteers. 

CASE  XVIII.  Gunshot  Wound  of  Foot;  Pycemic  Symptoms  devel- 
oped on  Fifty-seventh  Day  ;  Death  suddenly  produced  liy  Suffocation  Eight 
Days  afterwards  ;  Autopsy  ;  Secondary  Abscesses  in  Epiglottis  and  Larynx  ; 
Secondary  Abscesses  in  Lungs  ;  Bloody  Serum  in  Pericardium  ;  Liver  soft- 
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ened,  and  it  has  a  Cicatrix  on  Right  Lobe.  —  Wm.  J.  Owens,  Private, 
Co.  D,  41st  Alabama  Regiment,  was  admitted  into  General  Field  Hos- 
pital near  Chattanooga,  Tenn.,  on  the  3d  day  of  January,  1864,  suffer- 
ing from  a  gunshot  wound  of  right  foot,  which  was  received  at  Charles- 
ton, Tenn.,  the  24th  November,  1863.  The  ball  entered  near  the  first 
metatarso-phalangeal  articulation,  and  passed  out  on  plantar  surface. 

When  admitted  his  general  health  was  good  and  the  wound  was  heal- 
ing kindly ;  he  continued  to  improve  up  to  the  20th  day  of  January, 
1864,  when  he  had  a  severe  chill,  followed  by  fever,  with  some  difficulty 
in  deglutition  and  respiration  ;  the  febrile  symptoms  subsided  on  a  free 
use  of  anti-periodics.  But  the  laryngeal  symptoms  continued  the  same 
up  to  the  24th,  when  he  appeared  to  get  better,  and  was  able  to  go 
about  the  ward ;  on  the  afternoon  of  the  28th,  while  laying  upon  his 
bed,  he  was  suddenly  seized  with  symptoms  of  apnoea,  and  before  any 
assistance  could  be  rendered,  he  died. 

Autopsy.  —  ....  Epiglottis  erect  and  much  enlarged ;  an  ab- 
scess occupies  nearly  the  whole  of  the  interior  of  the  organ.  It  is  filled 
with  creamy  pus.  Mucous  membrane  of  pharynx  of  pale-yellowish  color, 
having  patches  of  dirty-white  exudation  on  its  surface  ;  its  sub-mucous 
connective  tissue  is  infiltrated  with  a  serous  fluid  containing  masses  of 
exudation,  undergoing  degeneration.  Mucous  membrane  of  larynx  in- 
jected ;  and  there  are  numerous  small  depots  of  pus  in  the  connective  tissue 
underneath  that  membrane. 

Great  prominence  and  thickening  of  papillae  circumvallatte,  and  dis- 
tension of  connective  tissue  about  the  base  of  tongue,  where  there  are 
also  some  small  abscesses. 

Lungs.  —  Anterior  surface  of  both  lungs  pink,  mottled  with  patches 
of  blue ;  crepitant ;  posteriorly  red  and  purple  ;  bloody  serum  exudes 
plentifully  on  section ;  small  depots  of  pus  in  inferior  lobe  of  left  lung, 
around  which  the  lung  tissue  is  consolidated. 

Heart.  —  Two  ounces  of  serum  in  sac  of  pericardium,  sac  connected 
with  diaphragm  by  old  adhesions  converted  into  adipose  tissue ;  heart 
flaccid,  cavities  empty,  large  masses  of  fat  along  base  of  right  ventricle; 
muscular  walls  of  pale-purple  color  externally,  deep-purple  color  in- 
ternally. 

Liver.  —  Cicatrix  on  anterior  surface  of  right  lobe,  corresponding  to 
a  cicatrix  in  integument ;  substance  of  the  organ  of  a  deep-red  color, 
soft,  and  easily  broken  up. 

Spleen.  —  Six  inches  in  length. 

This  case  appears  to  be  the  same  as  that  related  by  Dr.  Bartho- 
low  as  No.  VIII.,  in  his  contribution,  which  we  have  just  laid 
before  the  reader. 

We  do  not  propose  to  discuss  in  this  place  the  connection  which 
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has  been  supposed  by  the  disciples  of  Virchow  to  exist  between 
virchow'a  thrombosis  and  the  formation  of  pyaemic  abscesses ;  for  it 
has  not  yet  been  satisfactorily  shown  that  visceral  abscesses 
to  any  considerable  extent  or  in  any  considerable  proportion  of  the 
cases  are  produced  by  thrombosis  or  by  softening  and  detachment  of 
venous  coagula.  On  analyzing  or  critically  examining  the  cases 
of  pyaemia  in  which  secondary  abscesses  occurred,  that  have  been 
related  in  the  foregoing  pages,  we  find,  1st,  that  secondary  ab- 
scesses are  sometimes  met  with  when  thrombi  cannot  be  found  in 
the  veins  connected  with  the  focus  of  infection  nor  elsewhere  ;  and, 
2d,  that  visceral  (secondary)  abscesses  are  not  unfrequently  met 
with  in  cases  where  the  veins  proceeding  from  the  wounded  part 
are  filled  up  with  newly  coagulated  blood  (thrombus),  the  morbid 
process  being  obviously  of  an  older  date  in  the  abscesses  than  in 
the  veins.  It  is  evident  that  in  the  first  class  of  cases  the  vis- 
ceral abscesses  could  not  have  been  occasioned  by  thrombosis  be- 
cause it  was  not  present,  and  in  the  second  class  of  cases  these 
abscesses  could  not  have  been  produced  by  thrombosis,  because 
the  abscesses  existed  before  the  thrombi  were  formed.1 

Treatment.  —  The  treatment  of  pyaemia  is  of  the  most  unsatisfac- 
tory character.  Let  the  surgeon  do  whatever  he  can,  still  nearly 
all  (95  per  cent.)  of  his  patients  affected  with  that  disease,  p*erish. 
Nevertheless,  some  do  recover,  and  we  have  elsewhere  narrated 
four  successful  cases,  but  they  must  be  looked  upon  as  happy  ex- 
ceptions to  a  usually  fatal  termination.  The  only  plan  of  treat- 
ment which  appears  to  hold  out  any  reasonable  prospect  of  success 
is  the  stimulating  and  tonic,  or  supporting  one.  There  is  one 
sulphate  of  remedy  which  I  have  often  found  decidedly  beneficial, 

lne'  namely,  the  sulphate  of  quinine.  It  does  most  good 
when  administered  in  large  doses,  for  example,  ten  grains  four 
times  a  day.  The  preparations  of  iron,  more  especially  the  tinc- 
ture of  the  sesquichloride,  have  also  been  found  useful.  For  scor- 
butic cases  the  tartrate  of  iron  and  potassa  will  be  preferable.  Nu- 
trients in  the  shape  of  milk,  eggs,  and  beef-tea  are  demanded 
together  with  alcoholic  stimulants  in  such  quantity  and  such  form 
as  may  be  required  to  sustain  the  failing  energies  of  the  organism. 

l  I  am  convinced  from  my  own  experience  that  the  relation  between  thrombosis  and  pyae- 
mia is  not  one  of  necessity,  but  on  the  contrary  is  quite  accidental.  1st.  Because  I  have 
seen  a  number  of  fatal  instances  of  pyaemia  with  secondary  abscesses,  in  which  throm- 
bosis was  not  present.  2d.  Because  I  have  often  examined  fatal  cases  of  pyaemia  in. 
which  the  thrombosis  was  very  recent,  and  had  obviously  occurred  subsequent  to  the  for- 
mation of  the  secondary  abscesses ;  and,  3d,  Because  I  have  several  times  met  with  thrombo- 
sis unattended  with  pyaemia. 
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I  have  seen  the  tincture  of  the  sesquichloride  of  iron  administered 
with  benefit  in  doses  of  twenty  drops  every  four  hours.  The  ex- 
hibition of  anodynes  is  often  required  for  the  alleviation  of  pain, 
and  to  quiet  restlessness.  The  pyaemic  diarrhoea,  especially  when 
it  occurs  in  chronic  cases,  is  often  relieved  in  a  singular  manner  by 
the  administration  of  the  subnitrate  of  bismuth,  in  doses  of  ten  or 
fifteen  grains,  three  or  four  times  a  day.  The  nausea  and  vomiting 
which  frequently  prove  to  be  very  troublesome  symptoms  in  cases 
of  pysemia  may  sometimes  be  allayed  by  the  application  of 
sinapisms  to  the  epigastrium,  and  by  the  administration  of  cerii 
oxalat.  in  doses  of  grs.  ij.  to  v.,  every  four  hours,  in  powder,  when 
everything  else  has  failed. 

Sulphurous  acid  has  been  administered  on  theoretical  grounds 
and  with  a  view  to  obtain  its  antizymotic  effects,  but  so  far  as  I 
know  it  has  never  done  any  good  in  cases  of  pyaemia.  The  sul- 
phite of  soda,  also  has  been  used  in  these  cases  for  the  same 
reasons.  In  Professor  Enos'  case  (No.  XIV.),  this  remedy  was 
administered  in  doses  of  fifteen  grains,  three  times  a  day  in  solu- 
tion, but  without  benefit.  Indeed,  I  am  not  aware  that  it  has  ever 
proved  at  all  useful  to  pyaemic  patients.  These  remedies  are  men- 
tioned here  because  their  employment  has  been  strongly  urged  on 
theoretical  grounds. 

The  report  of  the  next  two  cases  was  contributed  by  Dr. 
Charles  A.  Leale,  late  Acting  Assistant  Surgeon  IT.  S.  Army. 
In  these  cases  also  the  sulphite  of  soda  was  given,  but  without 
effect  on  the  disease. 

CASE  XIX.  Secondary  Amputation  of  Leg  for  Gunshot  Wound  of 
Ankle-joint  with  Fracture ;  Pyaemia  ;  Death  ;  no  Autopsy.  —  Clement 
Engelman,  Adjutant  4th  Pennsylvania  Cav.,  aged  26,  wounded  at  Din- 
widdie  Court  House  March  30th,  1865,  by  conoidal  ball.  Admitted 
April  4th,  1865,  to  Armory  Square  Hospital. 

Diagnosis.  —  Gunshot  wound  of  left  ankle-joint.  Ball  passed  through 
the  joint,  fracturing  the  tibia  at  its  lower  third. 

When  admitted  had  extensive  suppuration;  large  abscesses  had 
formed  in  foot  and  leg,  which  extended  nearly  to  knee-joint.  Had  con- 
siderable febrile  movement,  no  appetite,  irregular  and  feeble  pulse, 
with  an  occasional  contraction  of  the  buccinator  muscles,  resembling 
the  commencement  of  tetanus. 

Gave  stimulants  and  beef-tea  every  hour. 

April  19.  — •  Leg  amputated,  at  lower  third  of  tibia,  by  "  circular  opera- 
tion," by  Dr.  Bliss ;  took  ether  ;  stump  dressed  with  lint  and  cold  water. 

Gave  a  stimulant  —  brandy  si.  with  morph.  ^  gr.  in  solution. 
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On  examination  the  bones  of  the  ankle  were  found  badly  fractured, 
and  extensive  abscesses  had  formed  between  the  muscles  of  the  foot. 

Treatment,  stimulants,  beef-tea,  anodynes.  Had  several  chills  each 
day  with  febrile  movements  following,  due,  apparently,  to  the  introduc- 
tion of  the  pyaemic  poison  into  his  system. 

Gave  quinine,  sulphite  of  soda,  stimulants,  and  beef-extract 

May  6.  —  Pus  has  collected  in  the  knee-joint.  I  made  first  a  valvular 
opening,  but  subsequently  an  incision  about  one  inch  in  length  at  the 
most  depending  portion.  Twelve  ounces  were  discharged.  The  wound 
was  kept  open  by  the  insertion  of  oakum.  Gave  patient  one  bottle  of 
champagne  each  day. 

May  12.  —  He  died  of  pyaemia.  No  autopsy.  His  body  was  em- 
balmed and  sent  home  for  interment. 

CASE  XX.  Gunshot  Fracture  of  Humerus  (right)  at  Upper  Third; 
Pycemia  supervened  on  Twentieth  Day ;  Secondary  Hemorrhage  Thirteen 
Days  afterwards  ;  Controlled  it  with  Styptics ;  Death  ;  no  Autopsy.  — 
Charles  E.  Pratt,  Captain,  Co.  H,  10th  N.  Y.  Cavalry,  aged  26  years, 
wounded  at  Dinwiddie  Court  House,  March  31st,  1865,  byconoidal  ball. 
Admitted,  April  16th,  1865,  to  Armory  Square  Hospital,  Ward  F. 

Diagnosis.  —  Gunshot  wound  of  right  arm.  Ball  entered  opposite  to 
the  deltoid  ridge,  fractured  the  upper  third  of  humerus,  and  made  its 
exit  at  outer  border  of  axillary  space. 

When  he  was  admitted  was  very  anaemic ;  considerable  oedema  near 
shoulder  which  extended  to  the  elbow  ;  pulse  feeble  ;  wound  suppurates 
to  a  slight  extent. 

His  arm  was  put  up  in  splints  and  bandaged,  after  each  orifice  of 
the  wound  had  been  enlarged. 

April  20.  —  Pyaemic  symptoms  commenced ;  had  several  chills  during 
the  day,  each  of  which  was  followed  by  considerable  febrile  movement ; 
yellowness  of  the  conjunctiva  perceptible. 

Treatment,  sulphite  of  soda,  brandy,  champagne,  beef  extract,  and 
anodynes. 

May  3.  —  Hemorrhage  took  place  from  the  wounds,  which  commenced 
after  a  slough  came  away.  Lost,  about  8  oz.  of  blood.  Hemorrhage 
arrested  by  styptics  (liq.  ferri  persulph.  fort.)  Died  —  immediate  cause, 
asthenia. 

His  body  was  taken  to  Elmira  by  his  brother,  who  had  attended 
him  ;  was  embalmed  with  chloride  of  zinc.  No  autopsy. 

Comments.  —  The  last  two  cases  obviously  belong  to  the  same 
category  as  the  vast  majority  of  the  cases  of  pyaemia  which  are 
met  with  in  surgical  practice,  namely,  upon  wounds  involving  bone 
suppuration  more  or  less  extensive  and  unhealthy,  or  foul,  su- 
pervenes, in  this  purulent  matter  the  pyaemic  poison  is  elaborated, 
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from  this  purulent  matter  or  primary  focus  of  infection  the  pyaemic 
poison  is  absorbed  and  diffused  through  the  whole  system,  and  thus, 
sooner  or  later,  the  symptoms  of  pyaemia  are  developed,  and  the 
structural  lesions  characteristic  of  the  disease  are  produced.  It  is 
also  probable  that  in  both  of  these  cases  suppurative  osteo-myelitis 
was  present,  and  that  the  suppurating  marrow  in  reality  consti- 
tuted the  primary  focus  or  source  of  the  purulent  infection.  That 
suppurative  osteo-myelitis  of  the  stump-bone,  the  tibia,  occurred  in 
Case  XIX.,  there  is  scarcely  room  for  any  doubt,  since  consecutive 
pyarthrosis  of  the  knee  occurred  in  a  manner  quite  characteristic 
of  such  inflammation  of  the  medullary  tissue,  as  we  have  already 
shown  in  the  Chapter  on  Osteo-myelitis.  And  I  do  not  perceive 
any  good  reason  for  doubting  that  in  Case  XX.  (the  last)  the  gun- 
shot fracture  of  the  humerus  was  followed  by  suppurative  medullitis 
of  that  bone,  which  afterwards  gave  rise  to  the  pyaemic  intoxica- 
tion or  purulent  infection.  It  is  also  probable  that  in  both  of  these 
cases  the  osteo-myelitis  was  of  a  diffuse  character. 

As  already  stated,  the  sulphite  of  soda  was  given  without  result 
in  both  of  these  cases. 

Again,  with  regard  to  the  treatment  of  pysemia  the  administra- 
tion of  aconite  has  been  recommended  by  some  French  physicians. 
I  also  have  prescribed  this  remedy  a  considerable  number  of  times 
in  this  disease,  but  without  deriving  any  benefit  whatever  from  it, 
at  least  so  far  as  I  could  see. 

Will  removal  of  the  focus  of  infection,  or  the  suppurating  part, 
in  cases  of  traumatic  pyaemia,  by  amputation  or  any  other  opera- 
tive procedure,  save  the  patient  after  pyaemia  has  occurred  ?  To 
this  question  a  negative  reply  must  generally  be  made.1  However, 
after  pycemoid  symptoms  have  made  their  appearance  exarticula- 
tion  of  the  diseased  member  has  sometimes  proved  successful,  as 
happened  in  Case  XX.  of  Section  Second,  and  in  another  case  re- 
lated to  me  by  Dr.  David  P.  Smith  ;  and  Prof.  Fayrer,  of  Calcutta, 
has  reamputated  the  thigh,  at  the  hip-joint,  in  two  cases  of  dif- 
fuse osteo-myelitis  of  the  stump-bone,  after  pyaemic  symptoms 
had  distinctly  appeared,  and  succeeded  in  saving  one  of  them.2 

Can  the  occurrence  of  pyaemia  be  anticipated  and  prevented,  or, 
in  other  words,  is  pyaemia  a  preventable  disease  ?  To  this  question 

1  See  Section  Second,  p.  441. 

2  See  Medical  Times  and  Gazette,  London,  November  9, 1867,  pp.  483,  484. 
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we  reply  that  doubtless  it  is  to  considerable  extent  a  preventable 
disease  ;  as  has  been  conclusively  shown  by  the  great  abatements  in 
the  ravages  of  pyaemia  and  kindred  disorders  which,  time  and  again 
of  late  years,  have  been  effected  by  improvements  in  the  construc- 
tion, ventilation,  and  administration  of  hospitals,  and  by  improve- 
ments in  the  medication,  alimentation,  and  hygienic  treatment 
generally,  of  their  inmates.  In  a  practical  point  of  view  this 
question  of  preventability  is  the  most  important  topic  connected 
with  pyaemia.  This  disease  is  so  uniformly  fatal  that  our  only 
hope  of  staying  its  ravages,  in  the  present  state  of  our  knowledge, 
rests  upon  preventing  its  occurrence.  Let  us  now  inquire  what 
we  should  do,  so  far  as  individual  cases  are  concerned,  to  accom- 
plish this  purpose.  We  should  try  first,  to  prevent  the  develop- 
ment of  pyaemia  de  novo,  and  second,  to  prevent  the  spread  of  the 
disease  to  fresh  subjects  after  it  has  appeared,  by  obviating  its  vari- 
ous causes.  Thus,  if  the  subjects  of  wounds,  or  surgical  operations, 
or  abscesses  are  enfeebled  by  overwork,  and  insufficient  food,  as 
soldiers  in  the  midst  of  active  operations  in  the  field  are  apt  to 
become,  they  should  be  promptly  sustained  by  the  administration  of 
suitable  nutrients,  tonics,  and  stimulants.  If  they  are  debilitated  by 
scurvy,  by  malarial  intoxication,  or  by  any  form  of  chronic  disease, 
and  thus  predisposed  to  be  attacked  with  pyaemia,  they  should 
promply  receive  treatment  calculated  to  remedy  the  preexisting 
morbid  state.  Furthermore,  their  wounds,  ulcers,  and  abscesses 
should  be  kept  empty  of  pus  and  thoroughly  clean.  A  solution  of 
phenol  (carbolic  or  phenic  acid),  or  of  coal-tar  creosote,  in  water, 
having  a  strength  not  greater  than  1  part  to  100,  nor  less  than  1 
part  to  200,  should  be  kept  constantly  applied  to  the  suppurating 
surface  for  the  purpose  of  arresting  any  tendency  which  the  pus 
may  have  to  take  on,  or  undergo,  such  a  putrefactive  change  as 
develops  the  pyasmic  poison.  Lastly,  the  candidates  for  surgical 
operations,  if  debilitated  or  broken  down,  should  be  suitably  pre- 
pared for  undergoing  the  operation  by  restoring  them  to  a  sound 
or  healthy  state,  whenever  the  nature  of  their  disorder  permits  the 
necessary  delay,  before  they  are  subjected  to  the  operation.  Thus 
much  concerning  the  attention  which  we  should  give  to  the  per- 
sonal condition  of  patients  who  are  exposed  to  pyaemia. 

The  patient's  surroundings  or  external  relations  should  also  be 
carefully  attended  to.  His  chamber  or  ward  in  hospital  should  be 
light,  clean,  spacious,  and  perfectly  ventilated.  The  air  should  be 
pure  and  free  from  odors  of  every  kind.  The  patient  should  not 
be  exposed  to  the  effluvia  arising  from  filth  of  any  sort.  The  over- 
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crowding  of  patients  should  be  carefully  avoided.  The  subjects  of 
wounds,  especially  of  those  involving  bone,  should  not  be  placed  in 
hospitals  already  infected  with  the  pysemic  poison.  They  should 
be  placed  in  clean  hospital  tents,  unless  there  is  suitable  accommo- 
dation for  them  in  quarters  which  are  uncontaminated  and  thus 
free  from  pyaemia  peril.  This  is  a  matter  which  is  too  often  over- 
looked, but  at  the  same  time  is  one  of  very  great  practical  impor- 
tance. Patients  about  to  undergo  surgical  operations  should  not 
be  taken  to  hospitals  infected  with  pyaemia  for  the  purpose  of  hav- 
ing them  performed,  because  to  treat  them  in  such  hospitals  is  tan- 
tamount to  consigning  most  of  them  to  inevitable  death,  when 
otherwise  they  might  be  saved.  The  importance  of  this  point 
cannot  well  be  exaggerated.  When  pyasmia  breaks  out  in  a  hos- 
pital previously  free  from  infection,  the  patients  seized  with  this 
disease  should  immediately  be  isolated  from  the  others,  and  the 
infected  ward  should  have  its  floor,  walls,  and  ceiling  washed  with 
a  solution  of  phenol  or  coal-tar  creosote.  The  ward  should  then 
be  shut  up  for  some  time,  or,  if  patients  are  allowed  to  occupy 
it,  they  should  all  be  non-traumatic  cases.  By  attending  to  these 
plain  rules  much  may  be  done  to  prevent  the  development  and 
arrest  the  spread  of  pyasmia. 

Conclusions  concerning  Pyaemia.  —  From  much  clinical  experi- 
ence and  from  an  attentive  study  of  the  subject  I  have  been 
led  to  adopt  the  following  conclusions  concerning  this  disease  :  — 

1st.  Pyaemia  is  always  connected  with  some  local  suppuration  or 
its  equivalent,  that  is,  with  some  primary  purulent  depot,  as  the 
source  of  infection. 

2d.  These  primary  depots  may  be  either  traumatic  or  non-trau- 
matic in  respect  to  origin,  but  traumatic  cases  occur  much  more 
frequently  than  non-traumatic  ones. 

3d.  Traumatic  pyaemia  in  a  very  large  majority  of  instances  is 
connected  with  some  lesion  of  bone. 

4th.  Purulent  osteo-myelitis  occasions  pyaemia  much  more  fre- 
quently than  any  other  form  of  local  suppuration,  and  it  does  so 
mainly  because  the  pyaemic  poison  is  absorbed  from  marrow  ab- 
scesses much  more  readily  than  from  any  other  class  of  abscesses. 

5th.  Pyaemia  sometimes  results  from  suppurative  wounds  of  the 
blood-vessels,  and  in  rare  instances  from  suppurative  lesions  of  the 
connective  tissue. 

6th.  Pyasmia  generally  occurs  between  the  fourth  and  twenty- 
third  days  after  injury  or  operation,  and  thus  corresponds  exactly 
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with  the  period  of  secondary  hemorrhage.  It  is  met  with  but 
seldom,  comparatively  speaking,  after  the  latter  date. 

7th.  Pyaemia  is  either  acute  or  chronic  in  its  course  and  dura- 
tion. It  may  destroy  life  in  two  or  three  days  or  not  till  the 
lapse  of  several  weeks. 

8th.  Thrombosis  is  not  essential  to  the  production  of  pyaemia, 
or  of  the  secondary  abscesses  of  the  lungs,  liver,  spleen,  etc.,  or  of 
the  secondary  serous  inflammations,  which  characterize  this  dis- 
ease. 

9th.  Inflammation  of  the  lymphatic  vessels  and  glands  consti- 
tutes a  very  frequent  and  important  complication  of  pyaemia,  but 
its  presence  is  not  necessary  or  essential  to  the  production  of  the 
disease. 

10th.  Pyaemia  is  a  zymotic  disease  of  septic  character,  and  is 
closely  allied  to  erysipelas  and  hospital  gangrene. 

llth.  The  predisposing  causes  of  pyaemia  are  debility  resulting 
from  want  and  exposure,  from  scurvy,  from  malarial  intoxication, 
and  from  chronic  diseases  in  general. 

12th.  The  exciting  causes  of  pyaemia  are  bad  hygienic  condi- 
tions, such  as  "  hospital  air"  and  "  overcrowding,"  effluvia  from 
filth,  neglected  wounds,  and  putrescent  suppuration. 

13th.  The  efficient  cause  of  pyaemia  is  a  subtle  poison,  or 
contagium,  of  septic  origin,  which  enters  the  circulation  by  absorp- 
tion, and  thus  becomes  disseminated  through  the  whole  organism. 

14th.  This  poison,  when  diffused  through  the  system  by  the 
circulating  blood,  exhibits  a  strong  affinity  or  preference  for  certain 
organs  and  tissues  in  which  it  kindles  inflammatory  irritation,  and 
thus  produces  the  so-called  metastatic  or  secondary  abscesses,  and 
the  so-called  pyaemic  or  secondary  serous  inflammations.  Thus 
the  pyaemic  poison,  in  the  affinity  which  it  manifests  for  certain 
organs  and  tissues  in  preference  to  others,  is  analogous  in  its  opera- 
tion to  the  poison  of  small-pox,  typhoid  fever,  glanders,  plague, 
and  infectious  disease  in  general. 

15th.  Although  pyaemia  is  a  disease  of  septic  origin,  it  is  quite 
distinct  from  septaemia  properly  so  called,  such,  for  example,  as  the 
septaemia  of  traumatic  gangrene,  hospital  gangrene,  senile  gan- 
grene, etc.  ^* 

16th.  The  prognosis  in  cases  of  pyaemia  is  always  very  bad. 
Almost  all  who  are  attacked  with  this  disease,  perish.  But  few  re- 
cover. 

17th.  Pyaemia  requires  a  supporting  plan  of  treatment.  Quinine 
in  doses  of  ten  grains  three  or  four  times  a  day,  and  preparations 
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of  iron  with  alcoholic  stimulants,  p.  r.  n.,  and  nutrients,  have 
proved  beneficial.  The  oxalate  of  cerium  has  sometimes  relieved 
the  pyaemic  vomiting,  and  bismuth  the  pyaemic  diarrhoea,  in  a  won- 
derful manner,  in  chronic  cases. 

18th.  But  the  prevention  of  pyaemia  is  a  matter  of  the  most  im- 
portance in  a  practical  point  of  view.  This  should  be  attempted 
by  obviating  the  predisposing  causes,  by  neutralizing  the  exciting 
causes,  and  by  placing  the  patient  beyond  the  range  of  the  pya> 
mic  contagium  itself. 

Thus  we  see  that  the  subject  of  pyaemia  demands  the  earnest 
attention  of  all  surgeons,  but  more  especially  of  those  engaged  in 
hospital  practice. 


END    OF    SECTION    THIRD. 
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ABERNETHY'S  case  of  lacerated  wound  of 

internal  carotid  artery,  85,  36. 

on  osteo-myelitis,  271,  428,  429. 

Abscess  in  the  coats  of  veins,  513,  514. 

of  bone  as  a  result  of  osteo-myelitis, 

301,  314,  315,  339,  340,  359,  402. 
of  bone  as  a  result  of  ostitis,  469,  470. 
of  brain,  following  ligature  of  Common 

carotid  artery,  203. 

of  joints,  in  consequence  of  osteo-my- 
elitis, 393-395.     See  Pyarlhrosis. " 
of  marrow  (suppurative  osteo-myeli- 
tis), 308,  320,  373-379. 
of  the  soft  parts  as  a  consequence  of 

osteo-myelitis,  402,  403. 
periosteal,  454,  455.    See   Periosteal 

abscess. 

Abscesses,  secondary,  where  found,  283,  284. 
their  connection  with   osteo-myelitia 

and  pyaemia,  284. 

Absorbing  power  of  marrow  very  great,  408. 
Absorption  of  pus.     See  Pus,  absorption  of. 
Aconite  as  a  remedy  in  pyaemia,  559. 
Acupressure  as  a  haemostatic  agent,  236. 
Acupuncture  of  heart  in  cases  of  cholera,  153. 
Adenitis  in  connection  with  chronic  osteo- 
myelitis, case  of,  290. 
Aetius  on  traumatic  aneurism,  97, 115. 

on   the  surgical  treatment  of  hemor- 
rhage, 214. 
Albucasis  on  traumatic  aneurism,  97,  115, 

116. 

on  the   surgical  treatment  of  hemor- 
rhage, 214. 
Allen,  Dr.  H.,  U.  S.  Army,  on  osteo-myelitis, 

273,  274. 

case  of  osteo-myelitis,  317,  318. 
American  Journal  of  the  Medical  Sciences, 
56,  60,  93,  127,  134,  135,  143,  171, 
179,  180,  189,  190,  193,  197,  200, 
203,  229,  232,  241,  273,  275,  277, 
278,  303,  307,  311,  312,  318,  335, 
346,  372,  380,  407,  408,  440,  449, 
453,  458,  466,  468,  483,  489,  490, 
498. 

American  Medical  Monthly,  158. 
American  Medical  Times.  85,  88,  206,  285, 

295,  470,  502,  503. 
Amputation  as  a  cause  of  osteo-myelitis,  328, 

330;  Pirogoff's  observations,  331. 
as  a  proceeding  sometimes  required  in 
consequence  of  hemorrhage,  220, 
221 ;  often  employed  by  the  ancients, 
220,  221 ;  in  certain  cases  still  em- 
ployed, 221. 
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for  lacerated  wound  of  popliteal  ar- 
tery, case  of,  35. 

for  parenchymatous  hemorrhage,  when 
demanded,  247,  250. 

for  secondary  hemorrhage  following 
gunshot  wound  of  elbow,  successful 
case  of,  190, 191. 

immediate  should  be  resorted  to  in 
certain  cases  of  gunshot  wounds  of 
arteries,  79,  80. 

immediate  demanded  by  gunshot 
wounds  involving  both  artery  and 
vein  in  the  thigh  or  ham,  143,  144. 

in  pyaemia.  559. 

in  the  continuity  not  advised  for  osteo- 
myelitis, 431 ;  Vallette's  experience, 
431 ;  New  York  Hospital  case,  431, 
433;  exarticulation  should  have 
been  practiced,  434;  results  of  am- 
putation in  the  continuity  for  osteo- 
myelitis generally  very  'bad,  431. 

in  the  treatment  of  osteo-myelitis,  429 ; 
Stanley's  cases,  429,  430;  Gooch's 
case,  429. 

of  arm  for  gunshot  wound,  severing 
brachial  artery  and  fracturing  hu- 
merus,  69,  70. 

of  arm,  followed  by  traumatic  aneur- 
ism of  the  stump,  133,  134. 

of  leg  for  contused  wound  (gunshot) 
of  posterior  tibial  artery  and  second- 
arv  hemorrhage,  two  cases  of,  23, 24, 
25". 

of  leg  for  traumatic  gangrene  follow- 
ing contusion  (gunshot),  and  con- 
striction of  femoral  artery,  case  of, 
27,  28. 

of  leg  for  secondary  hemorrhage  fol- 
lowing gunshot  wound  of  ankle- 
joint,  unsuccessful  case  of,  191,  192. 

of  thigh  for  traumatic  aneurism  of 
peroneal  artery  resulting  from  frac- 
ture of  leg,  37,  38. 

of  thigh  for  traumatic  aneurism,  re- 
sulting from  gunshot  wound  (per- 
forating) of  popliteal  artery,  47,  48. 

of  thigh  for  traumatic  gangrene  fol- 
lowing gunshot  wound  of  popliteal 
artery,  two  cases,  57,  58. 

of  thigh  for  traumatic  gangrene  pro- 
duced by  gunshot  wound  with  com- 
plete division  of  popliteal  artery, 
case  of,  59. 

of  thigh  for  traumatic  gangrene,  pro- 
duced by  gunshot  wound,  dividing 
posterior  tibial  artery,  61,  62. 
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of  thigh  for  secondary  hemorrhage, 
unsuccessful  case  of,  188,  189. 

of  thigh  for  secondary  hemorrhage, 
following  gunshot  fracture  of  fibula, 
unsuccessful  case  of,  198. 

of  thigh  to  obviate  sphacelus  result- 
ing from  gunshot  contusion  of  pop- 
liteal artery,  case  of.  29. 

(re-amputation)  for  hernial  aneurism 
of  brachial  artery  occurring  in  a 
stump,  successful  case  of,  93-95. 

should  be  performed  early  in  cases  of 
traumatic  gangrene,  258. 

sometimes  necessary  in  cases  of  punc- 
tured wounds  of  arteries  accompa- 
nied by  fracture,  20. 

successfully  performed  for  gangrene 
following  ligature  of  femoral  artery 
on  Anel's  plan  for  traumatic  aneu- 
rism, 127,  128. 

when  limbs  have  been  stricken  off  by 

cannon-balls,  etc.,  39,  40. 
Andrews,  Prof.  K.,  case  of  necrosis,  504. 

case  of  foreign  body  lodged  in  bone, 

332. 

Anel's  operation  on  femoral  artery  for  trau- 
matic aneurism,  case  of,  127, 128. 

generally  preferable  to  that  of  Hun- 
ter's for  restraining  traumatic  hem- 
orrhage, 229,  230,  235;  when  ad- 
missible, 225,  226,  229,  230,  234, 
235,  236;  two  successful  cases  re- 
lated, 225,  226. 

often  useful  for  secondary  hemorrhage 
from  thigh-stumps,  262,  264. 

Dr.  Mosely's  experience  therein,  262. 
Aneurism,    arterio-yenous,    145-151.      See, 
also,  Arterio-venous  aneurism. 

as  a  consequence  of  gunshot  wounds 
of  arteries,  50 ;  results  from  the  in- 
ternal hemorrhage,  50. 

as  a  consequence  of  punctured  wounds 
of  arteries  in  general,  19. 

hernial,  of  brachial  artery,  Dr.  G.  W. 
Smith's  case  of,  93-95;  description 
of,  94. 

in  axilla,  sac  of  much  more  liable  to 
suppurate  than  in  any  other  situ- 
ation, 114, 115. 

traumatic,  causes  of,  98. 
varieties  of  enumerated,  98,  99. 
diffused,  its  pathology,  98,  99. 
circumscribed,  its  pathology,  99,  111, 
112;  two  exceptional  varieties  men- 
tioned, 99. 

traumatic,  how  formed  in  consequence 
of  punctured  wounds  of  arteries,  100. 

traumatic,  of  axillary  artery  following 
gunshot  wound,  case  of,  134,  135. 

traumatic,  of  axillary  artery  resulting 
from  gunshot  wound,  with  complete 
division  of  that  artery,  case  of,  101- 
106. 

traumatic,  of  axillary  artery,  instance 
of  suppuration  of  sac,  103, 104. 

traumatic  (diffused),  of  axillary  artery 
produced  by  gunshot  wound,  case 
of,  199,  200. 

traumatic,  of  brachial  artery  from 
punctured  wound,  Deschamps' 
case,  15,  16. 
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traumatic,  of  femoral  artery,  produced 
by  a  punctured  (bayonet)  wound, 
case  of,  100. 

traumatic,  of  femoral  artery,  treated  by 
the  old  operation,  successful  case  of. 
119,  120. 

traumatic,  of  femoral  artery,  produced 
by  gunshot  wound,  case  of  treated 
successfully  by  the  old  operation, 
124,  125. 

traumatic,  of  femoral  artery,  following 
gunshot  wound,  cured  bv  Hunter's 
operation,  126,  127. 

traumatic,  of  femoral  artery,  produced 
by  pistol-ball  wound,  Anel's  opera- 
tion performed,  consecutive  gan- 
grene occurred,  amputation  success- 
fully practiced,  127, 128. 

traumatic,  of  internal  iliac  artery,  pro- 
duced by  a  bayonet  wound,  case  of, 
17, 18. 

traumatic,  of  peroneal  artery,  produced 
bv  laceration  in  a  case  of  fracture  of 
tne  leg,  37,  38. 

traumatic,  produced  by  gunshot  wound 
(perforating),  of  popliteal  artery,  47, 
48. 

traumatic,  of  popliteal  artery,  produced 
by  incised  wound  (sabre),  with  com- 
plete division  of  this  artery,  case  of, 
91,  92,  93. 

traumatic,  of  posterior  tibial  artery, 
produced  by  simple  fracture  of  leg, 
ligature  of  "femoral  artery  on  Hun- 
ter's plan,  recover}',  129,  130. 

traumatic,  produced  by  gunshot  wound 
of  thigh,  involving  both  femoral  ar- 
tery and  vein,  143, 144. 

traumatic,  produced  by  fracture,  37, 
38,  39. 

traumatic,  complicating  fracture  some- 
times gets  well  spontaneously,  132. 

traumatic,  of  arm-stump  following 
amputation,  133,  134. 

traumatic,  developed  from  distal  end 
of  carotid  artery  severed  by  gun- 
shot, a  remarkable  case  of,  173. 

traumatic,  surgical  treatment  of,  115- 
136 ;  ancient  surgeons  on  the  treat- 
ment of,  115, 116;  the  "old  opera- 
tion," or  that  of  Antyllus  described, 
115;  the  old  operation  still  prefer- 
able in  most  cases,  116;  objections 
to  Hunter's  plan,  117;  advantages 
of  the  old  plan,  117, 118. 

traumatic,  old  operation  for,  how  to 
avoid  the  difficulties  of  performing 
it,  121,  122. 

traumatic,  operative  treatment  of, 
should  be  modified  according  to  the 
peculiarities  of  each  case,  123,  124. 

traumatic,  surgical  treatment  of.  re1- 

sumt'  for  various  arteries,  132, 133. 
Aneurismal   murmur    and    thrill,    physical 
causes  of,  109,  110. 

sometimes  not  present  in  cases  of 
aneurism,  reasons  whv,  110,  111. 

sac,  structure  of,  described  in  a  trau- 
matic case,  120.  See,  also,  Sac, 
unewrismal. 

varix,  case  of,  145,  146. 
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Annular  necrosis,  495,  496. 
Antyllus'  plan  of  operating  for  traumatic 
aneurism,  now  often  called  the  "  old 
operation,"  115. 

preferable  to  Hunter's  plan,  116,  117, 

118,  128. 

Apoplexy  of  the  marrow,  370,  416. 
Armsby's  case  of  ligature  of  subclavian  ar- 
tery for  traumatic  aneurism  of  an 
arm-stump,  recovery,  133,  134. 
Army  Medical  Museum,  specimen  of  punc- 
tured wound  of  popliteal  artery, 
from  fracture-splinter,  19, 20 ;  speci- 
men of  railway  contusion  of  axil- 
lary artery,  25;  of  gunshot  contu- 
sion of  femoral  artery,  28 ;  of  do. 
of  popliteal  artery,  29. 

specimen  of  bayonet  wound  (lacerat- 
ed) of  axillary  artery,  34,  35. 

specimen  of  lacerated  wound  of  pop- 
liteal artery,  produced  by  a  splinter 
of  wood  in  a  railroad  accident,  35. 

drawings  illustrating  resiliency  of  ar- 
teries, 43. 

contains  two  specimens  of  gunshot 
wounds  of  internal  jugular  vein, 
138,  139. 

contains  two  specimens  of  gunshot 
wounds  of  femoral  vein,  139,  140. 

contains  three  specimens  of  gunshot 
wounds  of  large  arteries,  and  their 
accompanying  veins,  141. 

contains  a  specimen  of  punctured 
wound  of  femoral  vein  made  by  a 
darning-needle,  141. 

contains  two  specimens  belonging  to 
Dr.  Thomson's  case  of  gunshot 
wound,  involving  both  femoral  ar- 
tery and  vein,  143,  144. 

contains  four  specimens  of  gunshot 
wounds  of  the  heart  obtained  from 
cases  that  came  under  treatment, 
153. 

contains  many  specimens  of  necrosis, 

387 ;  the  lesson  they  teuch,  487. 
Arrighi,  General,  Duke  of  Padua,  case  of, 

13. 
Arterial  contraction  and  retraction,  166, 167. 

hemorrhage  characteristics  of,  5. 
Arteries,  contractility  and  retractility  of  when 
wounded,  166, 167 :  extensibility  and 
elasticity  of,  170. 

constriction  and  occlusion  of,  as  results 
of  bruises  of  their  walls,  27-31;  five 
cases  of,  27,  31;  pathology  of,  29; 
consequence  of,  30;  gangrene  as  a 
result  of  arterial  contusion,  27-31. 
See,  also.  Contused  wounds  of  arteries. 

often  escape  wounds,  reasons  stated, 
12,  22,  42,  43. 

wounds  of,  classified,  14. 

characteristics  of  each  class,  14. 

punctured  wounds  of,  15-21.  See,  also, 
Punctured  wounds. 

lacerated  wounds  of,  31-40.  See,  also, 
Lacerated  wounds. 

contused  wounds  of,  21-31.  See,  also, 
Contused  wounds. 

gunshot  wounds  of,  40-81.  See,  also, 
Gunshot  wounds. 

incised  wounds  of,  81-95.  See,  also, 
Incised  wounds. 
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incised  wounds  of — phenomena  pro- 
duced by  partial  division,  86 ;  conse- 
quences of,  86. 

(large)  gunshot  wounds  of,  often  quick- 
ly fatal,  12,  44. 

gunshot  wounds  of  the  great  arteries 
of  the  trunk  escape  notice  because 
they  prove  quickly  fatal,  44. 

gunshot  wounds  of,  complicated  with 
similar  wounds  of  the  corresponding 
veins,  141. 

resiliency  of,  12,  22;  much  greater 
than  generally  supposed,  42,  43. 
See  Resiliency. 

wounds  of,  in  continuity,  require  the 
application  of  ligatures  on  the  "old 
plan,"  20. 

ligature  of.     See  Ligature. 

axillarv,  case  of  bayonet  wound  (lacer- 
ated") of,  34,  35. 

axillary,  case  of  gunshot  wound  in- 
volving, 13. 

axillary,  gunshot  wound  of,  with  par- 
tial division,  45,  46. 

axillary,  gunshot  wounds  of,  with  com- 
plete division,  four  cases,  64-69. 

axillarj7,  incised  wound  of,  inflicted 
with  a  long  narrow  knife,  case  of, 
87,  88. 

axillary,  traumatic  aneurism  of,  result- 
ing from  gunshot  wound,  with  com- 
plete division  of  it,  101-106. 

axillary,  traumatic  aneurism  following 
gunshot  wound,  case  of,  134.  135. 

brachial,  gunshot  wounds  of,  with 
complete  division,  three  cases,  69- 
72. 

brachial,  incised  wound  of,-inflicted  by 
a  f  abre-thrust,  division  partial  (one- 
half  ),  case  of,  83,84. 

brachial,  incised  wound  of,-  with  com- 
plete division,  death  from  hemor- 
rhage in  fifteen  or  twenty  minutes, 
case  of,  89,  91. 

brachial,  incised  wound  of  external 
coat,  followed  by  hernial  aneurism, 
93-95. 

brachial,  ligature  of,  for  intermediary 
hemorrhage  from  stump,  case  of, 
177. 

brachial,  ligature  of,  for  intermediary 
hemorrhage  from  deep  palmar  arch, 
179,  180. 

brachial,  ligature  of,  on  old  plan,  for 
scorbutic  hemorrhage,  successful 
case  of,  204. 

brachial,  ligature  of,  on  Hunter's  plan, 
for  secondarv  hemorrhage,  success- 
ful case  of,  226,  227. 

brachial,  punctured  wound  of,  Des- 
champs'  case,  15,  16. 

common  carotid,  case  of  gunshot  wound 
of,  12. 

common  carotid,  case  of  gunshot  wound 
involving,  13. 

common  carotid,  ligature  of,  for  arte- 
rio-venous  aneurism,  147. 

common  carotid,  ligature  of,  for  second- 
ary hemorrhage,  case  of,  184-180; 
consecutive  softening  of  brain,  185, 
186. 
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common  carotid  ligature  of,  for  second- 
ary hemorrhage,  unsuccessful  case 
of|  201,  202. 

common  carotid,  ligature  of,  for  second- 
ary hemorrhage,  unsuccessful  case 
of",  202,  203. 

common  carotid,  ligature  of,  on  Hun- 
ter's  plan,    for   secondary  hemor- 
rhage, two  successful  cases  of,  227. 
common  carotid,  ligature  of,  on  Hun- 
ter's plan,    for    secondary  hemor- 
rhage, unsuccessful  case  of,  228, 229. 
common   carotid,  tied  for  secondary 

hemorrhage,  case  of,  230,  231. 
common  carotid,  ligature  of,  for  inter- 
mediary hemorrhage,  177,  178. 
internal  carotid,  lacerated  wound  of, 

35,36. 

external  carotid,  gunshot  wound  of, 
with  complete  division,  case  of,  72, 
73. 

external  carotid,  incised  wound  of,  with 
complete  division,  death  from  hem- 
orrhage in  about  twenty  minutes, 
case  of,  89,  90,  91. 

external  carotid,  ligature  of,  for  inter- 
mediary hemorrhage,  177, 178. 
common   iliac,  wounded   by  gunshot, 

case  of,  12. 
common  iliac,  ligature  of,  for  arterio- 

venous  aneurism,  145,  146. 
common  iliac,  tied  on  Hunter's  plan 
for  secondary  hemorrhage,  success- 
ful case  of,  231,  232. 
internal  iliac,  bayonet  wound  of,  Dr. 

Lyman's  case,  17, 18. 
external  iliac,  ligature  of,  for  arterio- 

venous  aneurism,  145, 146. 
external  iliac,  tied  for  secondary  hem- 
orrhage, case  of,  231. 
femoral,  case  of  gunshot  wound,  in- 
volving, 13. 

femoral,  gunshot  wounds  of,  with  com- 
plete division,  five  cases,  51-56. 
femoral,  traumatic  aneurism  of,  result- 
ing from  bayonet  wound,  100. 
femoral,  traumatic  aneurism  of,  treated 
successfully  by  the  old  operation, 
119,  120. 

femoral,  traumatic  aneurism  of,  follow- 
ing gunshot  wound,  case  of,  treated 
successfully  by  the  old  operation, 
124,125. 

femoral,  traumatic  aneurism  of,  follow- 
ing gunshot  wound,  cured  by  Hun- 
ter's operation,  126, 127. 
femoral,  case  of  traumatic   aneurism 
of,  produced  by  pistol-ball  wound, 
Anel's  operation  performed,  consec- 
utive gangrene   occurred,   amputa- 
tion successfully  practiced,  127, 128. 
femoral,  ligature  of,  on  Hunter's  plan, 
for  secondary  hemorrhage,  case  of, 
186,  187;  consecutive  gangrene  and 
death  occurred,  186,  187. 
femoral,  ligature  of,  on  Hunter's  plan, 
for  secondary  hemorrhage,  unsuc- 
cessful case  uf,  188,  189. 
femoral,  ligature  of,  on  Hunter's  plan, 
for  secondary   hemorrhage,    death 
from  pyaemia,  case  of,  193,  194,  195. 
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femoral,  ligature  of,  on  Anel's  plan, 
for  secondary  hemorrhage  from 
stump,  successful  case  of,  225,  226. 
femoral,  tied  on  Hunter's  plan,  for 
secondary  hemorrhage,  successful 
case  of,  227. 

femoral,  tied  for  primary  hemorrhage, 
and  subsequently  at  a  higher  point, 
for  secondary  hemorrhage,  case  of, 
233. 

lingual,  tied  for  secondary  hemor- 
rhage, on  Anel's  plan,  successful 
case  of,  225. 

internal    mammary,  gunshot  wound 
of,  with  complete  division,  a  case, 
72,  73. 
occipital,  incised  wound  of,  inflicted 

with  a  knife,  case  of,  84,  85. 
ophthalmic,    traumatic   aneurism  of, 
two  cases  produced  by  fracture  of 
the  skull,  39. 

peroneal,  lacerated  by  a  fracture-splin- 
ter, 37,  38. 
popliteal,    gunshot   wound   of,   with 

perforation,  47,  48. 

popliteal,  gunshot  wounds  of,  with 
complete  division,  four  cases,  57- 
61. 

popliteal,  incised  wound  of,  with  com- 
plete division  inflicted  with  a  sabre, 
case  of,  91,  92,  93. 

popliteal,  lacerated    wound    of,   pro- 
duced by  a  splinter  of  wood  in  a 
railroad  accident,  case  of,  35. 
popliteal,   penetrated  by  a  sharp  se- 
questrum, case  of,  192,  193. 
popliteal,  punctured  wound  of,  from 

fracture-splinter,  case  of,  19,  20. 
subclavian,  compression  of,  for  second- 
ary   hemorrhage     from     shoulder- 
stump,  successful  case  of,  233.  234. 
subclavian,  gunshot  wound  of,  case  of, 

195-197. 

subclavian,  ligature  of,  for  traumatic 
aneurism  of  an  arm-stump,  recov- 
ery, case  of,  133,  134. 
subclavian,  ligature  of,  for  traumatic 
aneurism  of  axillary,  unsuccessful 
case  of,  134,  135. 

subclavian,  ligature  of  proximal  end 
of,  for  secondary  hemorrhage,  un- 
successful case  of,  190. 
subclavian,  ligature  of,  for  secondary 
hemorrhage,  unsuccessful  case  of, 
195-197. 

subclavian,   ligature  of,  on  Hunter's 
plan,    for    secondary    hemorrhage, 
unsuccessful  case  of,  199,  200. 
posterior    tibial,   bayonet   wound  of, 

Crimean  War  case,  16,  17. 
posterior    tibial,   gunshot  wound  of, 

with  partial  division,  46,  47. 
posterior  tibial,   gunshot  wounds  of, 
with  complete  division,  two  cases, 
61-64. 

posterior  tibial,  ligature  of,  on  old  plan 
for  secondary  hemorrhage,  unsuc- 
cessful case  o'f,  188,  189. 
posterior  tibial,  tied  on  old  plan  for 
secondary  hemorrhage,  unsuccessful 
case  of,  223,  224. 
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posterior  tibial,  traumatic  aneurism 
of,  produced  by  simple  fracture  of 
leg,  ligature  of  femoral  artery  on 
Hunter's  plan,  recovery,  case  of, 
129, 1 50. 

anterior  tibial,  lacerated  by  a  fracture- 
splinter,  37. 
Arterio-venous  aneurism,  145-151. 

cases  of,  145,  147;  treatment  of,  151. 
Author's  personal    observations   on  battle- 
field hemorrhage,  10,  11,  12, 13. 

cases  (three)  of  contused  wounds  of 
arteries  resulting  in  secondary  hem- 
orrhage, 23,  24,  26,  27. 

observations  concerning  limbs  torn  off 
by  cannon-balls  and  exploding 
shells,  34. 

case  of  gunshot  wound  severing  fern-  : 
oral  arter}7,  53,  54;  case  of  gunshot  ! 
wound  severing  popliteal  artery,  • 
58,  59;  cases  (two)  of  gunshot  • 
wounds  severing  posterior  tibial  ' 
artery,  61,  62,  63,  64. 

case  of  gunshot  wound  severing  axil- 
lary artery,  66,  67 ;  case  of  gunshot 
wound  severing  brachial  artery,  70, 

cases  of  gangrene,  resulting  from  gun- 
shot wounds  of  arteries  related  by, 
summary  of,  77. 

case  of  incised  wound  of  brachial  ar- 
tery with  complete  division,  89 ;  of 
external  carotid  artery,  with  com- 
plete division,  89,  90. 

aneurism,  traumatic,  of  femoral  artery 
cured  by  the  old  operation,  case  of, 
related  "by,  119, 120. 

case  of  traumatic  aneurism  of  axillary 
artery  produced  by  gunshot  wound, 
with  complete  division  of  that  ar- 
tery, 101-106. 

experience  in  tying  veins  for  hemor- 
rhage, 143. 

case  of  gunshot  wound  of  the  heart, 
153.  154. 

experience  in  a  case  of  gunshot  wound 
of  thigh,  involving  both  femoral  ar- 
tery and  vein,  144. 

case  of  intermediary  hemorrhage  re- 
ported by,  177. 

case  of  secondary  hemorrhage  follow- 
ing gunshot  wound  of  ankle-joint, 
amputation,  death  from  exhaustion, 
191,  192. 

case  of  secondary  hemorrhage  follow- 
ing gunshot  fracture  of  fibula,  am- 
putation, death  from  pyaemia,  198. 

case  of  secondary  hemorrhage,  ligature 
of  femoral  artery  on  Hunter's  plan, 
death  from  pyaemia,  193, 194,  195. 

case  of  secondary  hemorrhage  pro- 
duced by  gunshot  wound  of  lower 
jaw  and  tongue,  reported  by,  201, 
202. 

notes  on  the  influence  of  moral  causes 
in  producing  secondary  hemorrhage, 
207. 

experience  on  amount  of  pressure 
required  when  directly  applied  to 
stop  bleeding  from  wounded  arte- 
ries, 216,  217. 
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cases  (two)  of  pareuchymatous  hem- 
orrhage, attending  amputation  of 
thigh,  239,  240, 241;  cases  of  paren- 
chvmatous  hemorrhage  produced  by 
thrombosis,  243-246. 

case  of  gangrene  in  a  stump  produced 
by  tight  bandaging,  259,  260. 

cases  of  osteo-myelitis,  280,  283,  285, 
294,  309,  326,  327,  330,  350,  358,  372, 
380,  383,  385,  391,  395,  399, 404, 408, 
409,  411,  413, 414,  424,  426,  431. 

experience  on  ecchymosis  of  the  mar- 
row. 311. 

experience  in  traumatic  periostitis, 
449,  450. 

cases  of  acute  periosteal  abscess  re- 
ferred to,  455. 

case  of  traumatic  ostitis,  459-463. 

experience  on  wet  or  mephitic  gan- 
grene of  bone,  483. 

experience  on  necrosis  produced  di- 
rectly by  violence,  484. 

statistics  of  pyaemia,  509,  510,  511. 

cases  of  acute  pyaemia,  520-526. 

case  of  chronic  pyaemia,  526,  527. 

case  of  pvaemia,  530,  531. 

successful  cases  of  pyaemia,  534,  535. 

conclusions  concerning  pjraemia,  561, 

562,  563. 

Averrhoes,  on  the  surgical  treatment  of  hem- 
orrhage, 214. 

Avicenna,  on  the  surgical  treatment  of  hem- 
orrhage, 214,  215. 

Azpell,  Dr.  T.  F.,  late  Surgeon  U.  S.  Volun- 
teers, case  of,  gunshot  wound  of 
axillary  artery,  13. 

B. 

BANDAGING  (tight),  inducing  gangrene  in  a 
stump,  case  of,  259,  260. 

Bartholow,  Dr.  Roberts,  late  surgeon  U.  S. 
Army,  on  post-mortem  lesions  ob- 
served in  pyaemia,  548-553. 

Barwell,  on  ostitis,  464,  465,  469,  471. 

Battle-field,  hemorrhage,  9-13,  author's  per- 
sonal observations  on,  10-13,  44. 
Also,  see  Hemorrhage. 

Battle-fields,  death  on,  often  caused  by  hem- 
orrhage, 12;  author's  experience, 
12,  13,  44.  See,  also,  Hemorrhage. 

Batwell,  Dr.  Edward,  surgeon,  in  charge  of 
hospital,  Second  Division,  Four- 
teenth Army  Corps,  case  of  second- 
ary hemorrhage  from  gunshot  wound 
(flesh)  of  thigh,  etc.,  186,  187. 

Baylor,  Dr.  J.  C.,  case  of  gunshot  wound, 
severing  femoral  artery,  56;  case  of 
gunshot  wound  severing  popliteal 
artery,  60. 

Bayonet  and  sabre  wounds  rare  in  war,  7. 
wounds  of  arteries,  16, 17, 18. 
wound  (lacerated)  of  axillary  artery, 

case  of,  34,  35. 

wound  of  femoral  artery,  resulting  in 
traumatic  aneurism,  100. 

Bell,  Sir  Charles,  case  of  secondary  hemor- 
rhage occurring  in  the  shoulder, 
from  which  the  arm  had  been  torn 
off  by  machinery,  and  after  the  ar- 
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tery  had  been  tied  below  the  clav- 
icle, 114. 
Bennett,  Dr.  H.  N.,  case  of  incised  wound 

of  axillary  artery,  87,  88. 
Bismuth,  subnitrate  as  a  remedv  in  pyaemia, 

557. 
Blackmail's  case  of  exarticulation  at  hip  for 

chronic  osteo-myelitis,  440. 
Blistering  in  cases  of  osfeo-myelitis,  423. 
Blood-cell's  white,  mistaken  for  pus  corpus- 
cles, 512,  513,  514. 
Blood-clot,  putrefaction  of.  its  consequences, 

543,  544. 

Blood-vessels,  wounds  of,  resulting  in  py- 
aemia, 224. 
Bone,  anatomy  of,  considered  as  a  whole, 

268. 

concussion  of,  410,  411. 
contusion  of,  408-411. 
contused    wounds  of.     See  Contused 

wounds  of  bone. 
sclerosis  (induration)  of,  as  a  result  of 

inflammation,  464-469. 
phagedenic  ulceration  of,  473, 477, 481. 
wet  or  mephitic,  gangrene  of,  387. 
as  a  result  of  ostitis,  471. 
wet  or    mephitic,  gangrene   of,    de- 
scribed, 482,  483,  484;  distinct  from 
necrosis,  482,  483 ;  author's  experi- 
ence on,  483. 

(new),  how  developed,  from  perios- 
teum, marrow  and  connective  tissue 
when  inflamed,  397,  398,  399,  400, 
416,  417. 

Bones  spontaneously  perforated,  seven  ex- 
amples of,  mentioned.  301. 
Brain  abscess  of,  following  ligature  of  com- 
mon carotid  artery,  203. 
consecutive  gangrene  of,  257. 
disease  of,  produced   by  tj'ing   com- 
mon carotid  artery,  five  cases  men- 
tioned, 229, 230. 

softening  of,  as  a  result  of  tying  the 
common  carotid  artery,  149,  150; 
Velpeau's  case  of,  149 ;  Mr.  Moore 
on,  150,  151. 

softening  case  of,  produced  by  ligature 
of  common  carotid  artery ,"184-186. 
Brainard's  case  of  tying  common  iliac  ar- 
tery for  secondary  hemorrhage,  231, 
232. 

Busk's  case  of  traumatic  aneurism  of  oph- 
thalmic arterj',  39. 


c. 


CANNON-BALL  contusions  of  arteries,  25. 

lacerations  of  arteries,  32,  33,  34. 

wounds,  cases  of,  in  Crimean  War,  32, 

33,  34. 

Carbolic  acid,  use  of,  in  pyaemia,  560. 
Caries,  chanter  on,  472-481. 

definition  of,  472. 

varieties  of,  473. 

relationship  to  osteo-porosis,  474. 

pathology  of,  474.  475,  476. 

influence  of  dyscrasia  on,  476,  477. 

symptoms  of,  477,  478,  479. 

treatment  of,  479,  480,  481. 

without  suppuration,  478. 


Carnochan's  case  of  gunshot  wound  of  heart, 

154-157. 

case  of  spontaneous  perforation  of 
femur  by  abscess,  301. 

Carswell  on  osteo  myelitis,  272. 

Cautery,  actual,  as  a  means  of  arresting  sec- 
ondary hemorrhage,  218-220;  Dr. 
Clendenin's  cases  of,  218,  219 ;  when 
and  how  it  should  be  employed, 
219,  220;  Dr.  Clendenin's  experi- 
ence on,  219 ;  more  reliable  than  pres- 
sure and  astringents,  220;  adapted 
to  sloughing  and  gangrenous  parts, 
220. 

Celsus  on  the  surgical  treatment  of  hemor- 
rhage, 214. 

Cerii,  oxalate,  as  a  remedy  in  pyaemia,  557- 

Chassaignac  on  osteo-myelitis,  273. 

case  of  osteo-myelitis,  313-315. 

case  of  rheumatic  osteo-myelitis,  336, 

337. 
on  acute  periostea!  abscess,  455,  456. 

Cheselden  on  osteo-myelitis,  271. 

Clark,    Professor    Alonzo,    on    punctured 

wounds  of  the  heart,  162,  163. 
on  suppurative  osteo-myelitis  of  lower 
jaw,  384. 

Coagulum,  external  and  internal,  in  cases  of 
wounded  arteries,  167,  169. 

Clendenin,  Dr.  W.,  late  Surgeon  U.  S.  Vol- 
unteers, three  cases  of  gunshot 
wounds,  severing  femoral  artery, 
contributed  by,  51,  55,  56;  two  cases 
of  gunshot  wounds,  severing  poplit- 
eal artery,  contributed  by,  57,  58; 
two  cases  of  gunshot  wounds  sever- 
ing brachial  artery,  contributed  by, 
69, 70 ;  case  of  gunshot  wound,  divid- 
ing internal  mammary  artery,  con- 
tributed by,  72,  73. 
on  scorbutic  hemorrhage,  fourteen 

cases  mentioned,  204,  205. 
on   the  actual   cautery   as  a   means 
of  arresting  secondary  hemorrhage, 
218-220;  two  cases  of,  contributed 
by,  218-220. 

contribution   on  the  employment  of 
the  ligature  for  arresting    hemor- 
rhage,   221,   222;     eight    cases   in 
which  compression  failed,  222. 
case  of  ligature  of  lingual  artery  on 
Anel's  plan  for   secondary  hemor- 
rhage, contributed  by,  225. 
case  of  tying  common  carotid  artery 
for  secondary  hemorrhage,  contrib- 
uted by,  228,  229. 

case  of  parenchymatous  hemorrhage 
produced  by  thrombus,  contributed 
by,  241,  242. 

case  of  chronic  pyaemia,  contributed 
by,  529,  530. 

Cold  water  dressings  in  cases  of  traumatic 
osteo-myelitis,  422. 

Coma,  hemorrhagic,  6. 

Compression,  digital,  utilitv  of,  in  some  cases 

of  wounded  arteries,  13. 
and  styptics,  bad  consequences  of  in 
a    case  of  secondary  hemorrhage 
from  femoral  artery,  51,  52,  53. 
and  styptics,  disastrous  consequences 
of,  in  a  case  of  gunshot  wound  of 
internal  mammary  artery,  73,  74. 
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digital,  great  value  of  in  some  cases 
of  wounded  arteries,  75,  76;  rules 
for  its  application,  75,  76. 
not  adapted  to  the  cure  of  acute  trau- 
matic aneurism,  135,  136;  several 
instances  of  failure  mentioned,  135, 
136. 

certain  forms  of,  promote  venous  hem- 
orrhage, 142. 
how  it  should  be  employed  in  treating 

venous  hemorrhage,  142. 
as  a  means  of  arresting  hemorrhage, 
215-217;  when  and  how  ft  should  be 
employed,  215,216;  not  a  substitute 
for  the  ligature,  216. 
Dr.  Clendenin's   experience  with,  in 
eight    cases    of   secondary  hemor- 
rhage from  brachial  artery,  222;  in 
each  case  the  artery  had  finally  to 
be  tied,  222. 

of   subclavian    artery  for  secondary 
hemorrhage   from    shoulder-stump, 
successful  case  of,  233,  234. 
Concussion  of  bone,  410,  411. 
of  marrow,  410,  411. 
of  bone  (gunshot),  451,  452. 
Contused  wounds  of  bone,  as  causes  of  osteo- 
myelitis, 308-318. 

wounds  of  arteries,  21-31;  how  pro- 
duced, 22;  consequences  of,  22-31; 
secondary  hemorrhage  from,  22-25; 
two  cases  of  secondary  hemorrhage 
from,  23-25 ;  cannon-ball  contusion 
of  arteries,  25 ;  railway  contusion  of 
arteries,  specimen  of,  25;  constric- 
tion and  occlusion  of  arteries,  as 
results  of  contusion,  27-31 ;  five  ex- 
amples of,  27-31 ;  pathology  of  these 
cases,  29;  gangrene  as  a  result  of 
arterial  contusion,  27-31;  author's 
cases  of  contused  wounds  of  arter- 
ies, 23-27 ;  Dr.  Teal's  case,  27,  28 ; 
Guthrie's  case,  29;  Arm}-  Medical 
Museum  specimens,  25,  28,  29 ;  Cri- 
mean War  cases,  25,  29, 30, 31 ;  treat- 
ment, 31. 

Contusion  of  bone,  408-411. 
of  marrow,  408-411. 
of  marrow,  how  produced,  310,  311. 
Convulsions,  hemorrhagic,  6. 

hemorrhagic,  case  of,  185. 
Cooper,  Dr.  E.  8.,  case  of  chronic  abscess  of 

tibia,  469,  470. 

Craigie  on  osteo-myelitis,  272. 
Crimean  War,  statistics  of  wounds  in,  8 ;  case 
of  bayonet  wound  involving  pos- 
terior tibial  artery  occurring  in,  16, 
17;  two  cases  of  contused  wounds 
(gunshot)  of  femoral  artery  occur- 
ring in,  29,  30,  31. 
cases  of  cannon-ball  wounds,  32,  33, 

34. 

experience  on  wounds  of  veins,  140. 
Cruveilhier  on  osteo-myelitis,  272. 
Curling's  case  of  traumatic  aneurism  of  oph- 
thalmic artery,  39. 
Cutter,  Dr.  James  B.,  case  of  arterio-venous 

aneurism  of  thigh,  145,  146. 
case  of  very  extensive  necrosis,  391, 
392. 


D. 

DEATH  on  battle-fields  often  caused  by  hem- 
orrhage, 12;  author's  observations 
at  Fort  Steadman,  12, 13. 

Delpech's  case  of  traumatic  aneurism  of  leg 
produced  by  simple  fracture,  treated 
successfully  by  tying  the  femoral 
artery  on  Hunter's  plan,  131. 

Demme,  on  osteo-myelitis,  274. 

views  on  the  terminations  and  con- 
sequences of  osteo-myelitis,  417. 

Deschamps'  case  of  punctured  wound  of  bra- 
chial artery,  15, 16. 
case  of  sabre  wound  of  popliteal  artery 
with  complete  division,  followed  by 
traumatic  aneurism,  91,  92,  93. 

Dick,  Dr.  W.  B.,  late  Acting  Assistant  Sur- 
geon U.  S.  Army,  case  of  amputa- 
tion of  fore-arm  for  parenchymatous 
hemorrhage,  247,  248. 

Digital  compression,  utility  of  in  some  cases 
of  wounded  arteries,  13.  See,  also, 


Disinfectants  in  the  treatment  of  osteo-mye- 
litis, 418,  419. 

Dislocations,  laceration  of  arteries  in  connec- 
tion with  reducing,  36,  37. 

Distal,  or  recurrent  hemorrhage,  character- 
istics of,  5. 

form  of  traumatic  aneurism,  173. 
hemorrhage,  203,  204;    relate    fre- 
quency, causes  and  phenomena  of, 
208,  209. 

Dubrueil's  case  of  gangrenous  osteo-mvelitis, 
382,  383. 

Duckworth,  Colonel,  case  of,  12. 

Dupuytren's    plan    of    treating    punctured 
wounds  of  arteries  when  produced 
by  fracture-splinters,  20,  21. 
case  of  lacerated  wound  of  peroneal 
artery  produced  by  fracture  of  leg, 
37,  38;  on  traumatic  aneurism  pro- 
duced by  fracture,  37,  38. 
case  of  traumatic  aneurism  of  posterior 
tibial  artery  produced  by  fracture 
of  leg,  ligature  of  femoral  artery  on 
Hunter's  plan,  recovery,  129,  130. 
on  the  treatment  of  traumatic  aneurism 
of  leg  when  produced  bv  fracture, 
128-131. 

cases  of  wounds  of  the  heart,  one  lived 
eleven  days,  152,  153. 

Duverney's  cases  of  osteo-myelitis,  271,  429. 

Dyscrasiae,  influence  of,  on  caries,  476,  477. 

E. 

EBURNATION  and  sclerosis  of  bone  as  results 
of  inflammation,  468. 

Ecchymosis  of  marrow,  411. 
of  periosteum,  447,  448. 

Edinburgh  "  Monthly  Journal,"  519. 

Endosteum,  there  is  no  endosteum,  277. 

Endostosis  as  a  consequence  of  osteo-myeli- 
tis, 371,  372,  397,  398,  399,  400. 

Enos,  Dr.  D.  W.  C.,  case  of  acute  pyaemia, 
539. 

Epiphysis,  spontaneous  separation  of,  in  con- 
sequence of  osteo-myelitis,  437;  a 
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case  related,  435,  436;  Dr.  Klose's 
cases  ( thirteen ),  437,  438 ;  Gosselin's 
cases  (two),  437. 

Eve,  Prof.  Paul  F.,  three  cases  of  arms  torn 

off  by  machinery,  collected  by,  34. 
collection     of    cases    of    punctured 
wounds  of  the  heart,  162;  two  cases 
of  recovery  from  mentioned,  162. 
cases   of  secondary   hemorrhage    oc- 
curring in  the  Gate  City  Hospital 
(Confederate),  contributed  by,  210, 
211. 

Exarticulation  for  osteo-myelitis,  293,  294. 
preferable  to  amputation  in  the  con- 
tinuity for  osteo-myelitis,  434  ; 
Roux's  experience,  434,  435 ;  Chas- 
saignac's  case,  435;  Prof.  Van  Bu- 
ren's  case,  435, 436 ;  for  spontaneous 
separation  of  epiphysis,  437;  Dr. 
Klose's  cases  of,  437,  438 ;  M.  Gosse- 
lin's cases  of,  437;  Dr.  Weir's  case 
of  exarticulation  at  the  hip,  438; 
Prof.  Blackman's  case  of  do.,  440; 
Dr.  Morton's  case  of  do.,  440;  Prof. 
Fayrer's  cases  of  do.,  441. 
successful  case  of,  for  osteo-myelitis, 

338. 

at  shoulder,  pysemic  symptoms  being 
present,  Dr.  David  P.  Smith's  suc- 
cessful case  referred  to,  559. 

Exfoliation,  definition  of,  498. 

Exhaustion,  death  from,  as  a  consequence  of 
osteo-myelitis,  413-416 ;  ot  frequent 
occurrence,  413;  cases  illustrative 
of,  413,  414. 

F. 

FACIKS,  hemorrhagic,  6. 

Fayrer,  Prof.  J.,  on  hospital  air  as  a  cause  of 

osteo-myelitis,  307. 
cases  of  reamputation  at  hip-joint  for 

diffuse  osteo-myelitis,  441. 
cases    of  amputation    after   pysemic 

symptoms,  559. 
Fever,  hemorrhagic,  6. 

idiopathic  as  a  cause  of  osteo-myelitis, 

339,  340. 
surgical,  symptoms  of,  distinct  from 

those  of  pyaemia.  526. 

Foci,  suppurating.     See  Abscesses,  secondary. 
Foreign  bodies,  effects  of,  in  medullary  cavi- 
ties, 292,  293. 

lodged  in  medullary  cavities  as 
causes  of  osteo-n^-elitis,  331;  Hen- 
nen's  remarks  on,  331,  332;  Prof. 
Andrew's  case,  332;  Pirogoff's  re- 
marks on,  332. 

Fracture,  compound,  of  leg,  attended  with 
traumatic  aneurism,   generally  re- 
quires the  old  operation,  or,  in  bad 
oases,  amputation,  132. 
gunshot,    when      complicated     with 
wounds  of  certain  arteries,  demands 
primary  amputation,  80. 
simple,  of  leg,  attended  with  traumatic 
aneurism,    generally    requires    the 
Hunterian  operation,  132. 
simple,  of  leg,  followed  by  aneurism, 
cases  of,  129, 130, 131. 


Fractures,  accompanied  by  lacerated  wounds 

of  arteries,  37,  38,  39. 
gunshot    and  railroad,  as  causes  of 

osteo-mvelitis.  319,  322. 
repair  of,  how  effected,  416,  417. 
Fracture -splinter  wounds  of  arteries,  16,  19, 
20,  21,  37,  38,  39,  40. 

G. 

GALEN,  on  traumatic  aneurism,  97;  on  treat- 
ment of,  115. 

on  the  surgical  treatment  of  hemor- 
rhage, 214. 

Gangrene,  as  a  consequence  of  wounds  of 
arteries,  especially  those  which  com- 
pletely divide  them,  48,  49,  53,  54, 
55,  56,  57,  58,  59,  60,  61,  62,  63,  64, 
66,  67,  68,  69,  77,  78,  79. 

as  a  result  of  contused  wounds  of 
artenes,  27-31;  four  cases  related, 
27-30. 

in  a  stump  from  tight  bandaging,  case 
of,  259,  260. 

following  gunshot  wounds  of  femoral 
and  profunda  arteries,  and  femoral 
and  saphena  veins,  141. 

following  ligature  of  femoral  artery  on 
Anel's  plan  for  traumatic  aneurism, 
amputation,  recovery,  case  of,  127, 
128. 

from  gunshot  fracture  in  upper  third 
of  leg,  256. 

from  gunshot  wounds  severing  pop- 
liteal or  femoral  artery,  256. 

produced  by  gunshot  wounds  of  arter- 
ies, summary  of  cases  related  by 
author,  77,  summary  of  Guthrie's 
cases,  77,  78. 

traumatic,  produced  by  gunshot 
wounds,  involving  both  artery  and 
vein  in  the  thigh,  143,  144. 

traumatic,  produced  by  ligature  of 
femoral  artery  on  Hunter's  plan  for 
secondary  hemorrhage,  case  of,  186, 
187. 

traumatic,  produced  by  ligature  of 
subclavian  artery  on  Hunter's  plan 
for  secondary  hemorrhage,  199, 200. 

from  tying  arteries  on  Hunter's  plan, 
256,257. 

less  likely  to  be  produced  by  the  old 
operation  for  traumatic  aneurism 
than  bv  Hunter's  operation,  117, 
118. 

resulting  from  injury  of  blood-vessels, 
chapter  on,  251-260;  twenty-five 
cases  mentioned,  251,  252;  fatality 
very  great,  251,  252;  its  pathology, 
252;  its  proximate  cause,  252;  its 
efficient  cause,  252;  blood-supply 
diminished  in  three  ways,  252,  253; 
gangrene  from  contusfon,  from  di- 
vision, and  from  ligature  of  large 
arteries,  253 ;  consecutive  gangrene 
often  humid,  reason  why  stated, 
254;  gangrene  never  due  to  venous 
obstruction  alone,  255;  gangrene 
from  obstruction  of  collateral  ves- 
sels, 255,  256,  257;  from  inflamma- 
tory swelling  in  certain  cases,  255- 
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257;  consecutive  gangrene  of  brain, 
257;  objective  phenomena  of  con- 
secutive gangrene,  257,  258;  treat- 
ment of,  258,  259;  line  of  separation 
seldom  forms,  259 ;  case  of  consecu- 
tive gangrene,  259,  260;  septaemia 
from,  259,  260. 

mephitic,  of  bone,  387. 

wet  or  mepbitic,  of  bone,  as  a  result 
of  ostitis,  471. 

wet  or  mephitic,  of  bone,  description 
of,  482,  483,  484. 

distinct  from  necrosis,  482,  483. 

author's  experience,  concerning,  483. 

mephitic,  of  marrow,  case  of,  383,  384. 

traumatic,  objective  phenomena  of, 
257,  258;  treatment  of,  258,  259. 

traumatic,  liable  to  induce  septsemia, 

59,  60,  78,  79,  259,  260.     • 
Gerdy,  case  of  traumatic  ostitis,  465,  466. 

on  the  origin  of  necrosis,  488,  489. 
Gooch's  case  of  osteo-myelitis,  271,  340. 
Gosselin's  cases  (two)  of  spontaneous  separa- 
tion of  epiphysis  in  consequence  of 
osteo-mvelitis,  437. 

Gouley,  Dr.  J.  W.  S.,  case  of  sabre-wound 
of  brachial  artery,  83,  84. 

case  of  traumatic  aneurism,  produced 
by  bayonet  wound  of  femoral  artery, 
100. 

case  of  gunshot  wound  of  common 
carotid  artery,  hemorrhage  re- 
strained by  the  ball  acting  as  a 
plug,  172,  173. 

case  of  chronic  osteo-myelitis,297-300 ; 
microscopical  examinations  by,  300. 

case  of  acute  osteo-myelitis,  322,  323. 

case  of  osteo-myelitis  following  white 

swelling,  442,  443. 
Granulation  tissue,  375. 
Gross,  Dr.  S.  W.,  on  wounds  of  internal 

jugular  vein,  143. 

Gunshot  fracture,  when  complicated  with 
wounds  of  certain  arteries,  demands 
primary  amputation,  80. 

lesions  of  periosteum,  448,  451,  452. 

wounds  preponderate  in  war,  7. 

wounds  in  general  much  less  disposed 
to  bleed  than  incised  wounds,  9; 
reasons  given,  9, 10. 

wounds  of  large  arteries  often  quickly 
fatal,  12,  44. 

wounds  of  arteries,  40-81;  nature  of, 
43 ;  varieties  of,  43 ;  comparative  in- 
frequency  of,  44;  of  large  arteries 
quickly  fatal,  44;  arteries  may  be 
partially  divided  by  rifle-balls,  45 ; 
Dr.  H.  J.  Phillip's  case,  45,  46 ;  Dr. 
W.  B.  Little's  case,  46,  47 ;  arteries 
may  be  perforated  by  rifle-balls, 
Professor  Post's  case,  47, 48 ;  conse- 
quences of  such  wounds,  49,  50; 
treatment,  50. 

wounds  of  arteries  with  complete  di- 
vision, many  examples  of,  50-81; 
femoral  artery  severed,  Dr.  Clen- 
denin's  case,  51,  52;  femoral  artery 
severed,  author's  case,  53, 54;  femoral 
artery  severed  two  cases  by  Dr. 
Clendenin,  55,  56;  femoral  artery 
severed,  Dr.  J.  C.  Baylor's  case,  no 


Gunshot,  —  Continued. 

consecutive  hemorrhage,  56,  sum- 
mary of  these  cases  (five)  in  which 
femoral  artery  was  severed,  56,  57 ; 
popliteal  artery  divided,  Dr.  Clen- 
denin's  two  cases,  57,  58;  popliteal 
artery  divided,  author's  case,  58,  59, 
60;  popliteal  artery  divided,  Dr.  J. 
C.  Baylor's  case,  60;  summary  of 
these  cases  (four)  in  which  popli- 
teal artery  was  divided,  60,  61; 
posterior  tibial  artery  severed,  au- 
thor's case,  61,  62;  posterior  tibial 
artery  severed,  author's  case,  63; 
followed  by  gangrene,  63,  64 ;  axil- 
lary artery  severed,  Dr.  J.  M.  HoU 
loway's  case,  64,  65 ;  axillary  artery 
severed,  author's  case,  66,  67;  axil- 
lary artery  severed,  Baron  Larrey's 
case,  66 ;  summary  of  four  cases  in 
which  axillary  artery  was  severed, 
68,  69. 

wounds  of  arteries,  with  complete  di- 
vision, examples  continued,  brachial 
artery  divided,  two  cases  contribut- 
ed by  Dr.  Clendenin,  69,  70 ;  bra- 
chial artery  divided,  author's  case, 
70, 71 ;  summary  of  these  three  cases, 
72;  internal  mammary  artery  divid- 
ed, Dr.  Clendenin's  case,  72,  73; 
disastrous  consequences  of  stvptics 
and  pressure,  73,  74 ;  external  caro- 
tid artery  divided,  Dr.  Sanford  B. 
Hunt's  case,  74,  75 ;  summary  of  all 
the  above-mentioned  cases  (twenty- 
three),  76,  77;  cause  of  death  in, 
the  fatal  cases,  77 ;  of  gangrene  as  a 
consequence  of  gunshot  wounds  of 
arteries,  77;  author's  views,  77; 
Guthrie's  experience  on  this  subject, 
77,  78;  gangrene  produced  by 
wounds  of  arteries  very  fatal  from 
septaemia,  78,  79;  cases  of  partial 
division  more  numerous  than  cases 
of  complete  division  of  large  arter- 
ies, 79;  treatment,  indications  as 
to  the  employment  of  ligatures,  and 
as  to  the  performance  of  amputa- 
tion, 79,  80. 

wound  of  axillary  artery,  with  com- 
plete division,  followed  by  trau- 
matic aneurism,  case  of,  101-106.  1 

wounds  of  femoral  or  popliteal  arteries 
complicated  with  wounds  of  corre- 
sponding veins,  generally  demand 
immediate  amputation,  143, 144. 

wound  of  femoral  vein,  three  fatal 
cases  given,  139, 140. 

wound  of  internal  jugular  vein,  three 
fatal  cases  given,  138, 139. 

wounds  of  the  heart,  153-158,  163, 
164. 

wound  of  subclavian  artery  and  vein, 

case  of,  195-197. 

Guthrie,  on  tenaculum-wounds  of  arteries, 
15 ;  two  cases  of,  15. 

case  of  occlusion  of  femoral  artery  and 
vein  from  gunshot  contusion,  29. 

cases  of  arms  torn  off  bv  exploding 
shells,  33. 

cases  of  gangrene  following  gunshot 
wounds  of  arteries,  77,  78. 
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remarks  on  the  spontaneous  arrest  of 
primary  hemorrhage,  167,  168. 

case  of  secondary  hemorrhage,  pro- 
duced by  injury  in  transportation, 
206. 


H. 

HALT,  ABBAS,  on  the  treatment  of  traumatic 

aneurism,  116. 

on  the  surgical  treatment  of  hemor- 
rhage, 215. 

Hamilton,  Prof.  Frank  H.,  case  of  traumatic 
aneurism  of  femoral  artery  follow- 
ing pistol-ball  wound,  127,*128. 
case  of  gunshot  wound  of  heart,  life 
protracted  for   twenty  years,  163, 
164. 
remarks  on  intermediary  hemorrhage, 

180, 181. 

cases  of  osteomyelitis,  319,  328. 
case  of  osteo-myelitis,  376. 
case  of  acute  pyaemia,  contributed  by, 

531,  532. 

Hammond,  Dr.  George  B.,  case  of  traumatic 
aneurism  of  femoral  artery,  reported 
by  author,  119, 120. 
Heart,  acupuncture  of  in  cases  of  cholera, 

153. 
gunshot   wounds    of.      See    Gunshot 

wounds. 
punctured  wounds  of.    See  Punctured 

wounds. 
punctured  wounds  with  recovery,  two 

cases  mentioned,  162. 
wounds  of,  152-164 ;  not  always  quick- 
Iv  fatal,  152, 153 ;  Dupuytren's  cases, 
J52, 153 ;  Otis  on,  153 ;  author's  case, 
153,  154;  Carnochan's  case,  154- 
157;  Purple's  collection  of  cases, 
158,  162;  Dr.  J.  P.  Wallace's  case, 
158-162;  Eve's  collection  of  cases, 
162;  Prof.  Alonzo  Clark's  observa- 
tions on,  162, 163 ;  Prof.  Hamilton's 
case,  163,  164. 

Heart's  contraction,  diminished  force  of,  in 
consequence  of  hemorrhage,  and 
influence  of  in  arresting  hemor- 
rhage, 167. 

Ileise,  Dr.  A.  W.,  Surgeon  100th  Illinois 
Volunteers,  case  of  ligature  of  fem- 
oral artery  on  Anel's  plan  for  sec- 
ondary   hemorrhage    from    stump, 
contributed  by,  225,  226. 
Hemorrhage,  arterial,  characteristics  of,  5. 
batue-jidd,  9-13,  44 ;  author's  personal 
observations  on,  10-13;  at  "Ball's 
Bluff,"  10, 11;  at  "  Fair  Oaks,"  11; 
at  "  Fort  Steadman,"  12, 13 ;  "  Glen- 
dale,"    11,     12;     "Malvern,"    12; 
"  Peach-orchard,"     11 ;     "  Quaker 
Road,"  10;  "  Savage's  Station,"  11; 
"  White-oak  Road,"  10. 
constitutional  effects  of,  5,  6. 
distal  or  recurrent,  characteristics  of,  5. 
from  distal  orifice  in  a  case  of  trau- 
matic   aneurism,    phenomena    of, 
described,  120. 

from  gunshot  wounds  generally  much 
less  troublesome  than  hemorrhage 
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from  incised  wounds,    9;    reasons 
given,  9,  10. 
from  gunfhot  wounds  of  arteries,  45, 

47,  49,  50,  55,  56,  68,  70,  77. 
from  gunshot  wounds  of  femoral  vein, 
three  cases  that  proved  fatal  men- 
tioned, 139, 140. 

in  cases  of  lacerated  wounds  of  arter- 
ies, 33.  34. 

intermediary,  definition  of,  7. 
intermediary,   chapter   on,    174-181. 
See,     also,    Jntermediary     hemor- 
rhage. 

parenchymatous,  definition  of,  7. 
parenchymatous,  chapter  on,  237-250. 
See,   also,  Parenchymatous  hemor- 
rhage. 

phenomena  of,  classified,  4. 
phenomena  of,  modified  by  the  nature 

of  the  wound,  7,  8. 
post-mortem  appearances  in  cases  of 

death  from,  6. 
primary,  definition  of,  7. 
primary,  causes  of,  13. 
primary,  from  gunshot  wounds  of  ar- 
teries often    ceases    spontaneously 
when  the  division  is  complete  even 
if  the  artery  is  large ;  two  cases  of 
femoral,  51,  56;  four  cases  of  pop- 
liteal, 57-60 ;  two  cases  of  posterior 
tibial,  61-63;  four  cases  of  axillary, 
64-68;  three  cases  of  brachial,  69- 
72 ;  a  case  of  internal  mammary,  72, 
73. 

primary,  in  cases  of  incised  wounds 
of  arteries  apt  to  be  excessive,  81, 
82. 

primary,  from  incised  wounds  of  bra- 
chial artery  fatal  in  fifteen  or  twenty 
minutes,  case  of,  89,  91. 
primary,  from  incised  wound  of  exter- 
nal  carotid   artery,  fatal  in  about 
twenty  minutes,  case  of,  89,  90,  91. 
primary,  from  incised  wound  of  large 
arteries  does  not  cease  spontaneous- 
ly, 106. 

primary,  spontaneous  arrest  of,  how 
produced  in  cases  of  gunshot  wounds 
of  large  arteries,  106, 107. 
primary,  from  partially  divided  arter- 
ies, 108. 
primary,  surgical  treatment  of,  108, 

109. 

primary,  spontaneous  arrest  of,  phys- 
ical causes  summarily  stated,  166, 
167. 

primary,  from  wounded  arteries  re- 
strained by  balls  acting  as  plugs, 
two  cases  given,  171, 172, 173. 
primary,  always  requires  for  its  pro- 
duction the  wound  of  some  blood- 
vessel,  173;    subject  discussed    in 
connection  with  the  various  wounds 
of  blood-vessels,  173. 
secondary,  chapter  on,  182,  211.    See, 

also,  Secondary  hemorrhage, 
secondary,  definition  of,  7. 
secondary,  from  tenaculum-wounds  of 

arteries,  15. 

secondary,  as  a  result  of  contused 
wounds  of  arteries,  22-25. 
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secondary,  from  distal  orifice  in  a  case 
where  the  femoral  artery  had  been 
divided  by  gunshot,  and  tied.  53,  54. 

secondary,  from  incised  wound  of  oc- 
cipital artery,  fatal  case  of,  84,  85. 

secondary,  resulting  from  suppuration 
of  sac  in  a  case  of  traumatic  aneu- 
rism of  axillary  artery,  104,  105. 

secondary,  from  aneurism  of  the  axil- 
lary artery  apt  to  occur  from  the 
proximal  part  of  the  artery,  an  in- 
stance given,  112,  113. 

secondary,  less  likely  to  attend  the 
old  operation  than  the  operation  of 
Hunter  in  cases  of  traumatic  aneu- 
rism, 117. 

secondary,  from  bursting  of  traumatic 
aneurism  of  axillary  artery,  case  of, 
134,  135. 

secondary,  from  gunshot  wounds  of 
internal  jugular  vein,  three  fatal 
cases  of,  related  or  referred  to,  138, 
139. 

secondary,  from  distal  orifice  of 
wounded  arteries,  203,  204. 

secondary,  from  distal  orifice  of 
wounded  arteries,  203,  204;  distal 
orifice  much  more  prone  to  after- 
bleeding  than  proximal,  208;  causes 
of,  208;  phenomena  of,  208;  con- 
cerning the  treatment  of,  208. 

secondary,  from  arteries  in  head  and 
neck,  ligatures  should  be  employed 
on  Anel's  plan  rather  than  Hunter's, 
229,  230;  reasons  given,  230. 

secondarv,  Prof.  A.  C.  Post's  contri- 
bution "on,  261-264. 

spontaneous  arrest  of,  from  wounded 
arteries,  and  the  means  by  which 
it  is  effected,  chapter  on,  165-173; 
Paget's  remarks,  165,  166;  author's 
views,  166,  167:  Guthrie's  remarks, 
167,  168;  Dr.  Jones'  explanation, 
168-170;  arrest  of  hemorrhage  by 
foreign  bodies  in  wounds,  171 ;  Dr. 
DeVVitt  C.  Peters'  case,  171,  172; 
Dr.  J.  W.  S.  Gouley's  case,  172, 173. 

traumatic,  importance  of  the  subject, 
3,4. 

traumatic,  varieties  of,  7. 

treatment  (surgical)  of,  chapter  on, 
213-236;  ancient  surgeons  on,  214, 
215;  resume  of  the  several  hemostat- 
ic  agents,  213,  214;  on  the  employ- 
ment of  pressure,  215-217;  of  as- 
tringents, 217,  218;  of  the  actual 
cautery,  218-220;  of  torsion,  220; 
of  amputation,  220,  221 ;  of  the  liga- 
ture, 221-223 ;  on  the  old  plan,  223, 
224;  on  Anel's  plan,  225;  on  Hun- 
ter's plan,  226-228;  old  operation 
preferable,  226;  cerebral  mischief 
from  tying  common  carotid  artery, 
229;  secondary  hemorrhage  from 
stumps,  treatment  of,  234 ;  the  liga- 
ture, conclusions  concerning  the  use 
of,  234,  236;  on  acupressure,  236. 

venous,  characteristics  of,  4,  5. 

venous,  case  of,  produced  by  extem- 
poraneous tourniquet,  11. 

venous,  how  promoted,  142. 


Hemorrhage, —  Continued. 

venous,  treatment  of,  142-144. 
Hemorrhagic  coma,  6. 
convulsions,  6. 
convulsions,  case  of,  185. 
fever,  6. 

physiognomy,  6. 
Hennen  on  oeteo-niyelhis,  272. 

remarks  on  foreign  bodies  in  medul- 
lary cavities,  293. 
Hernial  aneurism,  case  of,  93-95.     See,  also, 

Aneurism,  hernial. 

Hey's  cases  of  osteo-myelitis,  271,  429. 
case  of  osteo-myelitis,  339,  340. 
Hodgen's  cradle-splint,  285,  295. 
Holloway,  Dr.  James  M.,  case  of  secondary 
hemorrhage  from  subclavian  artery 
following  gunshot  wound  of  shoul- 
der, 190. 

case  of  secondary  hemorrhage  follow- 
ing gunshot  fracture  of  leg,  ligature 
of  posterior  tibial  artery  on  old  plan, 
bleeding  returned,  ligature  of  fem- 
oral artery,  bleeding  again  returned, 
amputation  of  thigh,  death.  188, 189. 
case  of  gunshot  wound  severing  axil- 
Ian''  artery,  64,  65. 
case  of  intermediary  hemorrhage  from 

deep  palmar  arch,  179,  180. 
"  Hospital  air  "  as  a  cause  of  osteo-myelitis, 

306,  307. 
air,  effect  of,  in  cases  of  osteo-myelitis, 

417. 
tents,  advantages  of,  in  the  treatment 

of  osteo-myelitis,  418,  419. 
Howard,  Dr.  B.,  late  U.  S.  Army,  case  of 
ligature  of  common  carotid  artery 
for  secondary  hemorrhage,  contrib- 
uted by,  230,  231. 

Hunt,  Dr.  Sanford  B.,  late  Surgeon  U.  S. 
Volunteers,  case  of  gunshot  wound 
severing  external  carotid  artery, 
contributed  by,  74,  75. 

Hunt,  Dr.  William,  case  of  fatal  hemorrhage 
from  popliteal  artery  penetrated  by 
a  sharp  sequestrum  (necrosis  of  fe- 
mur), 192,  193. 

Hunter's  plan  of  operating  for  aneurism,  ob- 
jections to,  in  cases  of  traumatic 
origin,  117,  127. 

plan  of  operation  sometimes  preferable 
in  cases  of  traumatic  aneurism  of 
leg  and  ham,  128. 
operation,  inutility  of,  in  cases  of  ar- 

terio-venous  aneurism,  151. 
Hygienic  treatment  of  osteo-myelitis,  417, 

418,  419. 
of  pyaemia,  560,  561. 


I. 


ICE-DRESSINGS  in  cases  of  traumatic  osteo- 
myelitis, 422. 

Incised  wounds  of  arteries,  81-95 ;  how  in- 
flicted, 81-82;  classification  of,  82; 
characteristics  of,  82;  much  prone 
to  bleed,  82;  hemorrhage  from,  less 
apt  to  stop  of  itself  than  hemorrhage 
from  other  kinds  of  arterial  wounds, 
83;  incised  wound  of  brachial  ar- 
tery inflicted  with  a  sabre,  Dr. 
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Incised  wounds  of  arteries,  —  Continued. 

Gouley's  case,  83,  84  ;  of  occipital 
artery,  84, 85 ;  of  axillary  artery,  Dr. 
H.  N.  Bennett's  case,  87,  88 ;  Hun- 
terian  operation  successful,  but  old 
operation  preferable,  88,  89  ;  of 
brachial  artery,  author's  case,  89; 
of  external  carotid  artery,  author's 
case,  89,  90;  of  popliteal  artery, 
Deschamps'  case,  91,  92,  93;  of  ex- 
ternal coat  of  brachial  artery,  pro- 
ducing hernial  aneurism,  Dr.  G.  W. 
Smith's  case,  93-95;  description  of 
hernial  aneurism,  94,  95 ;  treatment 
of  incised  wounds  of  arteries  when 
the  vessel  is  small,  82,  83 ;  when  the 
vessel  is  large,  86,  87;  Hunterian 
operation  sometimes  successful,  but 
old  operation  generally  preferable, 
•  88,  89. 

Incisions  freely  made  in  cases  of  osteo-my- 
elitis,  value  of,  423,  428;  illustrative 
cases,  424,  426. 
Inflammation  of  bone.    See  Ostitis. 

of  the  knee-joint.    See  Knee-joint. 
of  the  marrow.     See  Osteo-myelitis. 
of  the  periosteum.     See  Periostitis. 
Iodide  of  potassium,  value  of,  in  treating 

osteo-myelitis,  420,  421. 
Iodine,  tincture  "of,  applied    externally    in 
cases  of  chronic  osteo-myelitis,  422, 
423. 

Intermediary  hemorrhage,  chapter  on,  174- 
181;  on  application  of  term,  174, 
175 ;  definition  of  term,  175 ;  gen- 
erally connected  with  increased  vas- 
cular activity,  175 ;  comparative  in- 
frequency  of,  175  ;  four  examples 
related,  175-180;  pathology  of,  175, 
176 ;  Professor  Hamilton's  remarks 
on,  180,  181;  conclusions  concern- 
ing the  treatment  of,  181. 
Involucrum,  definition  of,  497. 


J. 


JANES,  Dr.  Henry,  late  Surgeon  U.  S.  Vol- 
unteers, on  osteo-myelitis  among 
the  wounded  at  Gettysburg,  343. 

Joints,  abscess  of,  as  a  consequence  of  osteo- 
myelitis, 393-395.  See  also  Pyar- 
Ihrosis. 

abscess  (secondary)  of,    as,  a  conse- 
quence of  pyaemia,  653,  554. 

Jones'  explanation  of  spontaneous  arrest  of 
primary  hemorrhage,  168-170 


K. 

KEEK,  Dr.  W.  W.  Jr.,  Acting  Assistant  Sur- 
geon, U.  S.  Army,  case  reported  by, 
of  tying  common  carotid  artery  foi 
secondary  hemorrhage,  abscess  of 
brain,  death,  202,  203. 

Killed  in  battle  by  hemorrhage,  12,  44. 

Klose,  Dr.  Hermann,  on  spontaneous  sepa- 
ration of  epiphyses  in  consequence 
of  osteo-myelitis,  437,  438. 


Knee-joint,  bony  anchylosis   of,    resulting 
from  arthritis,  case  illustrating  pa- 
thology of,  324. 
drawing,  do.,  Plate  4. 

Sollicker,  on  the  arrangement  of  blood-ves- 
sels in  bone,  277. 

Krackowizer's  case  of  necrosis,  503. 


LACERATED  wounds  of  arteries,  31-40;  phe- 
nomena of,  32, 33 ;  hemorrhage  from, 
generally  ceases  spontaneously,  33; 
lacerated  wound  of  subclavian  ar- 
tery from  bayonet  thrust,  34,  35 ;  of 
popliteal  vessels  from  splinter  of 
wood  in  a  railroad  accident,  35;  of 
internal  carotid  artery  from  being 
gored  by  a  cow,  Abernethy's  case, 

35,  36;   of  axillary  artery,  in   at- 
tempting to  reduce  old  dislocations, 

36,  37;  of  arteries  in  the  leg  from 
fracture  splinters,   37;    of  anterior 
tibial  artery,  J.  L.  Petit's  case,  37; 
of  peroneal  artery,  Dupuytren's  case, 

37,  38 ;  traumatic  aneurisms,  result- 
ing from  fracture  not  confined  to  the 
leg,  39 ;  cases,  by  Moore,  Busk,  and 
Curling,    39;   aneurisms,    resulting 
from  lacerated  wounds  of  arteries,  37 
-40 ;  treatment  of  lacerated  wounds 
of  arteries,  39,  40. 

Laceration  of  arteries  in  wounds  produced 
by  cannon-balls,  32,  33,  34;  by  ex- 
plosion of  shells,  33;  author's  ob- 
servations, 34 ;  in  cases  where  limbs 
are  torn  off  by  machinery,  34;  three 
cases  collected  by  Dr.  Eve,  34. 
Larrey,  Baron  H.,  case  of  gunshot  wound 

severing  axillary  artery,  66. 
on  osteo-myelitis,  273. 

Leale,  Dr.  Charles  A.,  late  Acting  Assistant 
Surgeon  U.  S.  Army,  case  of  gun- 
shot wound  of  femoral  vein,  con- 
tributed by,  139. 

case  of  intermediary  hemorrhage,  oa- 
renchvmatous  in  character,  contrib- 
uted by,  176, 177. 

case  of  secondary  hemorrhage  treated 
on  the  old  plan,  contributed  by,  223, 
224. 

case  of  tying  external  iliac  artery  for 
secondary  hemorrhage,  contributed 
by,  231. 
two  cases  of  secondary  hemorrhage, 

contributed  by,  233, 234. 
case  of  necrosis,  contributed  by,  492, 

493,  494. 
case  of  chronic  pyaemia,  contributed 

by,  528. 
successful  case  of  pyaemia,  contributed 

by,  535,  536. 
two  cases  of  pyaemia,  contributed  by, 

557,  558. 

case  of  acute  pyaemia  caused  by  snp- 
purative  osteo-myeliti?  of  a  stump 
already  healed,  contributed  by,  537, 
538. 

Lee's  experiments,  objections  to,  518,  519. 
Legouest,  on  osteo-myelitis,  273. 
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Leucocytosis,  513. 

in  connection  with  chronic  osteo-my- 
elitis,  case  of,  290,  292;  definition 
of  term,  292. 

in  its  relations  to  pyaemia,  410 ;  defini- 
tion of  term,  410. 

Leukaemia,  as  a  consequence  of  osteo-myeli- 
tis.  410,  411;  case  illustrative  of, 
4li,  412,  413  ;  Virchow's  views, 
410, 411 ;  from  disease  of  spleen,  413. 
Ligature,  ancient,  surgeons  on  the  emplov- 
ment  of,  214,  215. 

of  axillarv  artery  for  gunshot  wound, 
case  of,  13. 

of  carotid  artery  for  gunshot  wound, 
case  of,  13. 

of  femoral  artery  for  gunshot  wound, 
case  of,  13. 

of  posterior  tibial  artery  for  bayonet 
wound,  case  of,  16,  17. 

of  common  iliac  artery  for  bayonet 
wound  of  internal  iliac,  case  of,  17, 
18. 

of  brachial  artery  for  secondary  hem- 
orrhage, case  of,  26. 

of  femoral  artery  for  secondary  hem- 
orrhage, from  wound  of  popliteal 
artery  inflicted  by  a  fracture  splin- 
ter, case  of,  19,  20. 

employment  of,  with  a  view  to  arrest 
hemorrhage,  221-236. 

Dr.  Clendenm's  contribution  on,  221, 
222;  most  valuable  of  all  the  haemo- 
statics, 222;  various  plans  of  tying 
arteries  mentioned,  223;  old  plan, 
illustrative  case  of,  223,  224. 

Ariel's  plan,  illustrative  cases  of,  225, 
226;  Hunter's  plan,  illustrative  cases 
of,  226,  227;  Dr.  David  P.  Smith's 
contribution,  226,  227, 228;  cerebral, 
mischief  from  tying  common  carotid 
artery,  228,  229,  230;  conclusions 
concerning  the  employment  of  the 
ligature.  234-236;  metallic  ligatures 
generally  preferable,  236. 

of  axillary  artery  for  secondary  hem- 
orrhage from  gunshot  wound  of  said 
artery,  45,  46. 

of  brachial  artery  for  secondary  hem- 
orrhage following  gunshot  wound 
severing  it,  70,  71. 

of  brachial  artery  on  the  old  plan  for 
incised  wound,  successful  case  of, 
83,  84. 

of  brachial  artery  for  intermediary 
hemorrhage  from  stump,  case  of, 

of  brachial  artery  for  intermediary 
hemorrhage  from  deep  palmar  arch, 
179, 180. 

of  brachial  artery  on  old  plan  for  scor- 
butic hemorrhage,  successful  case  of, 
204. 

of  brachial  artery  on  Hunter's  plan  for 
secondary  hemorrhage,  successful 
case  of,  226,  227. 

of  common  carotid  for  lacerated  wound 
of  internal  carotid,  case  of,  35,  36. 

of  common  carotid  on  Hunter's  plan 
for  secondary  hemorrhage  from  in- 
cised wound  of  occipital  artery,  un- 
successful case  of,  84,  85. 
37 
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of  common  carotid  artery  for  arterio- 
venous  aneurism,  147. 

of  right  common  carotid  artery  for  in- 
termediary hemorrhage,  177,  178. 

of  common  carotid  artery  for  sec- 
ondary hemorrhage,  consecutive 
softening  of  the  brain,  case  of,  185, 
186. 

of  common  carotid  artery  for  second- 
ary hemorrhage,  unsuccessful  case 
of,  201,  202. 

of  common  carotid  artery  for  second- 
ary hemorrhage,  unsuccessful  case 
of,  202,  203. 

of  common  carotid  artery  on  Hunter's 
plan  for  secondary  hemorrhage,  two 
successful  cases  of,  227. 

of  common  carotid  artery  on  Hunter's 
plan  for  secondary  hemorrhage,  un- 
successful case  of,  228,  229. 

of  common  carotid  artery  for  second- 
ary hemorrhage,  case  of,  230,  231. 

of  left  external  carotid  artery  for  in- 
termediary hemorrhage,  177,  178. 

of  femoral  artery  for  gunshot  wound 
dividing  it,  53,  54. 

of  femoral  artery  on  the  spot,  for  gun- 
shot wound  severing  said  artery, 
55.  56. 

of  femoral  artery  for  traumatic  aneu- 
rism on  the  old  plan,  successful  case 
of,  119,  120. 

of  femoral  artery  for  traumatic  aneu- 
rism on  the  old  plan,  successful  case 
of.  124,  125. 

of  femoral  artery  for  traumatic  aneu- 
rism on  Hunter's  plan,  successful 
case  of,  126,  127. 

of  femoral  artery  on  Anel's  plan  for 
traumatic  aneurism  following  pistol- 
ball  wound,  consecutive  gangrene 
occurred,  amputation,  recovery,  case 
of,  127, 128. 

of  femoral  artery  on  Hunter's  plan  for 
traumatic  aneurism  of  posterior  tib- 
ial artery  following  simple  frac- 
ture of  leg,  recovery,  case  of,  129, 
130. 

of  femoral  artery  on  Hunter's  plan  for 
secondary  hemorrhage,  case  of,  186, 
187;  consecutive  gangrene,  and 
death  occurred,  186,  187. 

of  femoral  artery  on  Hunter's  plan  for 
secondary  hemorrhage,  unsuccessful 
case  of,  188, 189. 

of  femoral  artery  on  Hunter's  plan  for 
secondary  hemorrhage,  death  from 
pyaemia,  case  of,  193.  194,  195. 

of  femoral  artery  on  Anel's  plan  for 
secondary  hemorrhage  from  stump, 
successful  case  of,  225,  226. 

of  femoral  artery  on  Hunter's  plan  for 
secondary  hemorrhage,  successful 
case  of,  227. 

of  femoral  artery  in  tendinous  canal 
for  primary  hemorrhage,  and  sub- 
sequently at  a  higher  point  for  sec- 
ondary hemorrhage,  233. 

of  common  iliac  artery  on  Hunter's 
plan  for  secondarv  hemorrhage, 
successful  case  of,  231,  232. 
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of  external  iliac  artery  for  secondary 
hemorrhage  from  gunshot  wound  of 
femoral  artery,  51,  52. 

of  external  iliac  artery  and  subse- 
quently of  common  iliac  for  arterio- 
venous  aneurism,  145, 146. 

of  external  iliac  artery  for  secondary 
hemorrhage,  case  ot,  231. 

of  lingual  artery  on  Anel's  plan  for 
secondary  hemorrhage,  successful 
case  of,  225. 

of  popliteal  artery  on  the  old  plan  for 
traumatic  aneurism,  unsuccessful 
case  of,  91,  92 ;  death  produced  by 
pyasmia,  93. 

of  subclavian  artery  on  Hunter's  plan 
for  incised  wound  of  axillary  artery, 
successful  case  of,  87,  88. 

o'f  subclavian  artery  tor  circumscribed 
traumatic  aneurism  of  axillary,  un- 
successful ease  of,  101-106. 

of  subclavian  artery  for  traumatic 
aneurism  ot'  an  arm-stump,  recov- 
ery, case  of,  133, 134. 

of  subclavian  artery  for  traumatic 
aneurism  of  axillary,  unsuccessful 
case  of,  134,  135. 

of  subclavian  artery  (proximal  end) 
for  secondary  hemorrhage,  unsuc- 
cessful case  of,  190. 

of  subclavian  artery  for  secondary 
hemorrhage  following  gunshot 
wound,  unsuccessful  case  of,  195- 
197. 

of  subclavian  artery  on  Hunter's  plan 
for  secondary  hemorrhage,  consecu- 
tive gangrene,  death,  case  of,  199, 
200. 

of  posterior  tibial  artery  for  secondary 
hemorrhage  from  gunshot  wound  of 
said  artery,  46,  47. 

of  posterior  tibial  artery  on  old  plan 
for  secondary  hemorrhage,  unsuc- 
cessful case  of,  188,  189. 

of  posterior  tibial  artery  on  old  plan 
for  secondary  hemorrhage,  unsuc- 
cessful case  of,  223,  224. 

of  arteries  on  the  old  plan  for  incised 
wounds  generally  preferable  to  lig- 
ature on  the  plan  of  Hunter,  86,  87, 
88,89 

when  required  for  lacerated  wounds 
of  arteries,  40. 

of  venae  comites,  137. 

of  veins  for  hemorrhage,  143. 

of  femoral  vein,  case  of,  53,  54 ;  conse- 
quences of,  54,  55. 

Ligatures,  wounds  in  the  continuity  of  ar- 
teries require  the  application  of  two 
ligatures  on  the  "  old  plan,"  20. 

conclusions   concerning  the  employ- 
ment of,  234-236.  •  ' 
Little,  Surgeon  \V.  B.,  32d  N.  Y.  Volunteers, 
case  of  gunshot  wound  involving 
posterior  tibial  artery,  46,  47. 
Liver,  secondary  abscesses  of,  produced  by 
pyaemia,  cases  of,  71,  248,  328,  376, 
520,  537,  642. 
London  Lancet,  208. 

London  Medical  Gazette,  272,  334,  352,  355, 
487,  488,  495. 


Longmore,  on  osteo-myelitis,  273. 

Lungs,  secondary  abscesses  of,  produced  by 
pyaemia,  cases  of,  71,  248,  283,  319, 
328,  329,  330,  351,  352,  355,  376, 
382,  520,  522,  523,  525,  549,  550.  551, 
552,  555. 

Lyman,  Dr.  H.  M.,  late  Acting  Assistant 
.Surgeon  U.  S.  Army,  case  of  bayo- 
net wound  of  internal  iliac  artery, 
contributed  by,  17,  18. 
case  of  traumatic  periostitis,  contrib- 
uted by,  450,  451. 

Lymphatics  cannot  absorb  pus,  517. 

M. 

MAHOJJ,  Dr.  M.,  Surgeon  Ohio  Volunteers, 
case  of  intermediary   hemorrhage, 
177,  178. 
Maissonneuve,  on  needle-wounds  of  arteries, 

15. 

Marrow,  physiological  anatomy  of,  274-279. 
exists  in  all  bones,  275. 
color  of,  modified  by  age,  275. 
infantile  marrow  red,  275. 
yellow   marrow  rich  in   fat  vesicles, 

275. 

normally  very  soft,  275. 
becomes  indurated  by  inflammation, 

275. 

microscopical  structure  of,  275,  276. 
cause  of  red  color  of,  276. 
cause  of  yellow  color  of,  276. 
cause  of  gelatiniform  appearance  of, 

276. 

blood-vessels,  capillary  of,  their  ar- 
rangement, 276,  277. 
does  not  form  an  endosteum.     There 

is  no  endosteum,  277. 
formation  of,  completes  osseous  devel- 
opment, 277,  278. 
continuous  in  adult  bones,  278. 
absorbing  power  of,  very  great  408, 
apoplexy  of,  370,  416. 
concussion  of,  311,  410,  411. 
contusion  of,  310,  408-411. 
ecchymosis  of,  411. 
ecchymosis  of,   how    produced,  311; 

author's  experience  on,  311. 
exceedingly  sensitive  to  pain  when 

irritated,"  346. 
mephitic  gangrene  of,  case  of,  383, 

384. 

sclerosis  or  carnification  of,  370,  371. 
suppuration  of.     See  Suppuration  of 

marrow. 
transformation     of,    into    pus.      See 

Trn  nsformation. 
Medical  Museum.     See  Army. 
Medical  and  Surgical  Reporter,  45, 187. 
Medical  News,  208. 
Medical  Times  and  Gazette,  441,  559. 
Medullary  tissue.     See  Marrow. 
Medullization  synonymous  with  osteo-poro- 

sis.  300. 

Mephitic  gangrene  of  bone,  387,  480, 481, 482. 
or  wet  gangrene  of  bone  as  a  result 

of  ostitis,  471. 
Mercurial  necrosis,  490. 
Mercury,   inutility  of,  in  the  treatment  of 
osteo-myelitis,  420. 
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Metallic  ligatures  generally  preferable,  236. 
Microscopical  anatomy  of  marrow,  275,  276. 
examinations  of  inflamed  marrow,  300, 
315,  320,321,  323,  324.  329,  330,377, 
378,  379,  432,  433,  436,  443. 
examinations  made   by   Dr.    Gouley 
and  the  author  support  Virchow's 
views  on  the  histological  transform- 
ation of  marrow  into  pus.  379. 
Moore,  case  or   traumatic  aneurism  of  arm 
produced   by  fracture  of  humerus, 
39;  of  thigh,  produced  by  fracture 
of  femur,  39. 

on  softening  of  the  brain  as  a  result 
of  tying  the  common  carotid  artery, 
150,  151. 
Morel- Lavalle's  case  of  traumatic  ostitis,  467, 

468. 
Morton's  case   of  exarticulation  of  hip  for 

chronic  osteo-myelitis,  440. 
Mosely,  on  the  treatment  of  secondary  hem- 
orrhage from  thigh-stumps,  262. 
Moses,  Dr.,  on  osteo-myelitis  in   the    Con- 
federate   Hospital    at    Charlottes- 
ville,  343. 

Mursick,  Dr.  George  A.,  late  Assistant  Sur- 
geon U.  S.  Volunteers,  ligature  of 
brachial  artery  by,  71. 
ligature  of  brachial  artery  performed 

by,  177. 
case   of  ligature  of  common  carotid 

artery,  201,  202. 

case  of  amputation  of  thigh,  240. 
c;ise  ot  amputation  at  knee-joint,  523. 
case  of  pyaemia  following  camp  fever, 

541,  542. 
Museum,  Army  Medical.     See  Army. 

N. 

NECROSIS,  central  and  total,  as  consequences 
of  osteo-myeli  ti  s,  386-392. 

dry  gangrene  of  bone,  354,  387. 

fragment,  wounds  of  arteries,  16. 

of  femur,  case  of,  in  which  the  seques- 
trum penetrated  the  popliteal  artery 
and  caused  death  from  hemorrhage, 
192,  193. 

often  produced  by  osteo-myelitis  in 
stump-bones,  301,  302. 

chapter  on,  482-505. 

definition  of,  482. 

distinct  from  mephitic  gangrene  of 
bone,  482. 

pr  iximate  cause  of,  484. 

sometimes  produced  directly  by  vio- 
lence, 484,  485;  author's  cases, 
484. 

as  a  result  of  periostitis  and  osteo- 
myelitis, 485,  486,  487,  488. 

as  a  consequence  ol'  ostitis,  488-490. 

pathology  of  inflammatory  necrosis, 
489,  490. 

causes  of,  490,  491,  492. 

Dr.  Leale's  case  of,  492,  493,  494. 

occurring  in  stumps,  494,  495,  496. 

symptoms  of,  496,  497,  498. 

treatment  of,  499-505. 

Dr.  Van  Ruren's  case  of,  501,  502. 

Dr.  Krackowizer's  case  of,  503. 

Dr.  Andrews'  case  of,  504. 


Necrosis,  —  Continued. 

specimens  of,  in  Army  Medical  Mu- 
seum, 487. 

results  from  osteo-myelitis  much  oft- 
ener  than  from  periostitis,  487 ;  and 
from  ostitis  much  oftener  than  from 
both  of  them,  489,  490. 
Necrotic  caries,  475,  479. 
Needle,  darning,  punctured  wound  of  fem- 
oral vein  from,  141. 
darning,   punctured   wound  of  heart 
inflicted  with,  and  the  patient  re- 
covered, 162. 
fine,  on  punctured  wounds  of  arteries 

made  with,  15. 
saddler's,  punctured  wound  of  heart 

inflicted  with,  152. 

wounds  of  heart,  153.     See,  also,  Acu- 
puncture of  heart. 
Nelaton,  on  osteo-myelitis,  272. 
New  York  Journal  of  Medicine,  158. 
New  York  Medical  Journal,  439,  441,  518.  _ 
Norris,   Dr.   Isaac,   Jr.,  case    of   traumatic 
aneurism    of  axillary  artery,  134, 
135. 


o. 

OCCLUSION  of  arteries  as  results  of  contused 
wounds  of  their  walls,  27-31.  See, 
also,  Arteries,  constriction  and  oc- 
clusion of. 

Occupation  as  a  cause  of  osteo-myelitis,  305. 
"  Old  plan"  of  tying  arteries  for  hemorrhage 
from  wounds   in    their  continuity, 
described,  115,  214. 

Oilier,  on  the  structure  and  development  of 
marrow.  278. 

on  pain  in  marrow  when  irritated, 
346. 

on  pathological  osteogenesis,  416,  417. 

on  osteogenesis  from  periosteum,  449, 
452,  453. 

on  ostitis,  458,  466,  468. 

on  necrosis,  489,  498. 

Ollier's  experiments,  showing  the  great  ab- 
sorbing power  of  the  marrow,  408. 
Osborne,  Dr.  Charles  H.,  late  Acting  Assist- 
ant Surgeon  U.  S.  Army,  notes  by, 
54 

amputation  of  thigh  by,  61. 

case  of  amputation  of  thigh  for  sec- 
ondary hemorrhage,  198. 

case  of  amputation  of  left  arm  and 
right  fore-arm  for  parenchymatous 
hemorrhage,  246,  247. 

Osteogenesis,  pathological,  397,  398,  399, 
400,  416,  417. 

Oilier  on.  416,  417. 

periostea!,  Oilier  on,  449,  452,  453. 
Osteo-mvelitis,  chapter  on,  269-446. 

bibliography  of,  271-274. 

definition  of  term,  269. 

first  stage  of,  368. 

gangrenous,  379 ;  Robin  on,  379. 

suppurative,  373. 

suppurative,  occurring  in  a  stump 
already  healed,  case  of,  537,  538. 

varieties  of,  279,  280;  acute  and 
chronic,  diffuse  and  circumscribed, 
279,  280. 
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Osteo-myelitis.  —  Continued. 

frequently  occurs,  270. 

not  a  variety  of  pyaemia,  284,  312.  \ 

distinct  from  pyaemia,  361 ;  clear  proof 
of  the  distinctness,  361. 

causes  of,  classified,  303-344;  nineteen 
illustrative  cases  given,  308-344; 
youth  as  a  cause  of  osteo-myelitic, 
304,  305;  sex,  do.,  305;  occupation, 
do.,  305 ;  scurvy,  do.,  306 ;  hospital 
air,  do.,  306,  307;  other  systemic 
causes,  do.,  307,  308;  traumatic 
causes  of  osteo-myelitis,  308 ;  first, 
contused  wounds  of  bone,  308 ;  sec- 
ond, gunshot  fracture,  319;  third, 
the  operation  of  resection.  327; 
fourth,  amputation,  328;  fifth,  for- 
eign bodies  in  medullary  cavities, 
831 ;  sixth,  scrofulous  diathesis,  332 ; 
seventh,  syphilitic  dvscrasia,  333; 
eighth,  rheumatic  diathesis,  335; 
ninth,  idiopathic  fever,  339 ;  on  trans- 
portation of  the  wounded  as  a  cause 
of  osteo-myelitis,  341-343. 

causes  of,  292;  foreign  bodies  in  med- 
ullary canal  very  hurtful,  292,  293. 

consequences  and  complications  of, 
384.  First,  recovery,  384,  385;  ex- 
ample of,  385,  386;  second,  central 
necrosis,  386 ;  example  of,  388 ;  third, 
necrosis  in  totality,  389;  example  of, 
391,  392 ;  fourth,  osteo-porosis  and 
caries,  392 ;  fifth,  pyarthrosis,  exam- 
ple of,  395;  sixth,  osteo-myelitis  may 
occur  simultaneously  in  more  than 
one  bone,  396;  seventh,  new  osseous 
formations,  397;  eighth,  acute  peri- 
osteal  abscess,  400;  chronic  perios- 
teal  abscess,  401 ;  loosening  of  the 
periosteum,  401,  402;  ninth,  ab- 
scesses in  the  soft  parts  external  to 
the  periosteum,  402;  tenth,  throm- 
bosis, 403;  eleventh,  pyaemia,  404; 
twelfth,  leukaemia,  410;  example  of, 
411,  412;  thirteenth,  osteo-myelitis 
may  terminate  in  death  by  exhaus- 
tion, 413 ;  two  examples  of,  413-416. 
often  terminates  in  recovery,  417; 
traumatic  cases  of,  generally  get 
well  under  favorable  circumstances, 
417. 

diagnosis  of,  363-368;  not  generally 
recognized  ante  mortem,  363 ;  onlj 
pathognomonic  sign,  364;  diagnosis 
by  the  method  of  exclusion,  364, 
365 ;  explorative  incisions,  365,  366 ; 
exploring  needle,  366;  calcareous 
sand,  366;  roughened  bone-surface, 
367 ;  tout  ensemble  of  symptoms,  367, 
368. 

(acute)  diagnostic  symptoms  of.  281. 

(chronic)  diagnosis  of,  bv  exclusion, 
295,  296. 

diagnosis  in  the  chronic  forms  of,  368. 

microscopical  examinations  in  cases 
of,  300,  310,  315,  320,  321,  323,  324, 
329,  330,  377,  378,  379,  432,  433,  436, 
443. 

pathological  anatomy  of,  368-384; 
structural  lesions  of,  threefold,  368; 
first,  carnification  or  hepatization, 
368;  causes  of,  369,  370,  371;  en- 


Osteo-myelitis,  —  Continued. 

dostosis  as  a  result  of,  371,  372 ;  sec- 
ond, suppuration  of  the  marrow, 
373 :  it  is  the  second  stage  of  osteo- 
mvelitis,  373;  marrow  abscesses, 
373,  374;  pathology  of,  374,  375; 
Virchow's  views,  374,  375;  granu- 
lation tissue,  Virchow's  views  on, 
375;  our  microscopical  examina- 
tions support  Virchow's  views  on 
the  histological  transformation  of 
marrow  into  pus,  379;  third,  gan- 
grene of  the  marrow,  379 ;  not  often 
met  with,  380. 

(acute)  symptoms  of,  281,  282,  344- 
355;  not  uniform,  344;  the  pain, 

345,  346;  not  relieved  by  incision, 

346,  347;  the  morbid  warmth,  347; 
the  puffy  swelling,  347,   348;   the 
color  of  skin,  348;  free  oil  with  pus, 
348;  irritative  fever  and  delirium, 
349;   discharge  from  stumps,  349; 
protrusion  of  marrow  from  stump- 
bones   when    inflamed,    349,    350; 
stump  tender  and    tumefied  in   a 
case  of,  352;  suppuration  very  pro- 
fuse and  fetid,  352,  353;  debris  of 
osseous  tissue,  355 ;  pain  as  a  symp- 
tom,  356,   357;   order  of  develop- 
ment of  symptoms,  357,  358 ;  reca- 
pitulation of  symptoms,  361,  362. 

(chronic)  symptoms  of,  286,  289,  290, 
291,  298,  312,  356,  362,  363. 

symptoms  of,  preceding  those  of  pyae- 
mia, 282,  283. 

treatment  of,  417-446 ;  hygienic  treat- 
ment, 417,  418,  419;  internal  medi- 
cation, 419,420,  421;  topical  med- 
ication, 421,  422,  423;  operative 
treatment,  423 ;  free  incisions,  value 
of,  423;  illustrative  cases,  424,  426; 
trephining,  428,  429;  amputation, 
429-434;  exarticulation  preferable, 
434-441 ;  Prof.  Van  Buren's  case, 
435;  Dr.  Weir's  case,  438;  Prof. 
Blackrnan's  case,  440;  Dr.  Morton's 
case,  440;  Prof.  Fayrer's  cases,  441; 
operative  treatment  of  chronic  cases, 
444-446;  extraction  of  sequestra, 
444,  445 ;  trephining,  445. 

multiple,  account  of,  396. 

occurs  much  more  frequently  in  the 
lower  than  in  the  upper  extremity, 
384. 

of  femur  following  white  swelling  of 
knee,  case  of,  442,  443. 

produces  necrosis  much  oftener  than 
periostitis,  487. 

prone  to  travel  towards  the  trunk,  394, 
395. 

spontaneous  separation  of  epiphvses 
in  consequence  of,  437;  Prof.  Van 
Buren's  case,  435,  436;  Dr.  Klose's 
cases,  437,  438;  Gosselin's  cases, 
437. 

Osteo-porosis  (inflammatory),  of  stump-bone, 
example  of,  300;  definition  of,  300; 
how  produced,  302. 

instance  of,  connected  with  osteo-mye- 
litis, 309. 

and  caries  sometimes  followed  by 
necrosis,  312;  osteo-porosis  a  de- 
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generative  form  of  ostitis,  312;   a 
consequence  of  osteo-myelitis,,  312. 

and  caries  as  consequences  of  osteo- 
myelitis, 392,  393;  produced  by 
secondary  ostitis,  392,  393;  also 
called  degenerative,  393 ;  pathology 
of,  393. 

anatomical  examination  in  a  case  of, 
443 ;  pathology  of,  443,  444. 

a  consequence  of  ostitis,  465. 

pathology  of,  465. 

examples  of,  465-468. 

relationship  to  caries,  474. 
Osteophvte,  large,  formed  from  connective 

'tissue,  case  of,  359,  360. 
Osteophytes,  as  consequences  of  osteo-mye- 
"litis,  398,  399;  case  of,  399;  origin 
of,  398,  400,  416,  417. 

Ostitis  (primary),  but  seldom  met  with,  392, 
393. 

secondary,  as  a  cause  of  necrosis,  390, 
391. 

(secondary)  as  a  consequence  of  osteo- 
myelitis, 392,  393;  phenomena  of, 
393;  produces  rarefaction  (osteo- 
porosis) or  medullization,  393. 

chapter  on,  458-471. 

varieties  of,  459. 

traumatic  primary  rare,  459. 

author's  case,  459-463. 

pathological  phenomena  of,  464, 465. 

induration  or  sclerosis,  464,  465. 

osteo-porosis,  465-468. 

Gerdy's  case,  465,  466. 

Morel-Lavalle's  case,  467,  468. 

suppurative  ostitis,  469. 

Dr.  E.  S.  Cooper's  case,  469,  470. 

symptoms  of,  461,  470. 

treatment  of,  471. 

mainly  the  direct  cause  of  inflamma- 
tory necrosis,  489,  490;  the  modus 
operandi,  489,  490. 


P. 


PACKENHAM,  General  Sir  Edward,  case  of, 
12. 

Paget,  remarks  on  spontaneous  arrest  of 
hemorrhage  from  wounded  arteries, 
165,  166. 

remarks  on  the  degeneracy  of  arteries 
as  predisposing  to  the  occurrence  of 
secondary  hemorrhage,  207,  208. 

Palladius,  on  the  surgical  treatment  of  hem- 
orrhage, 214. 

Pare,  case  of  ball  in  canal  of  humerus, 
293. 

Parenchymatous  hemorrhage,  chapter  on. 
..-.v*  237-250;  Stromeyn's  remarks  on, 
238;  characteristics  of,  238;  not 
confined  to  any  single  period,  238; 
pathology  of  in  primary  period,  238 ; 
in  secondary  period,  239;  in  inter- 
mediary period,  239;  cases  illustra- 
tive of,  239-248;  summary  of  five 
cases  in  secondary  period,  248,  249; 
scorbutic  diathesis  not  a  cause  of, 
249;  treatment  of  parenchymatous 
hemorrhage,  249,  250;  persulphate 
and  perchloride  of  iron,  249;  hot 


Parenchymatous  hemorrhage,  —  Continued. 
water  as  a  haemostatic,  250;  treat- 
ment when  caused  by  thrombosis, 
250 ;  when  caused  by  venereal  ex  • 
citement,  etc.,  250. 
example  of,  287. 

Parker  Langston,  case  of  syphilitic  osteo- 
myelitis, 334,  335,  429. 
Pathological  milk,  516. 
Paulus  -^Etrineta,  on  the  surgical  treatment 

of  hemorrhage,  215. 
Perchloride   and   persulphate   of  iron,  217. 

See,  also,  Styptics. 
Perforation,    spontaneous,    of    bone.       See 

Spontaneous. 
of  cartilage  of  incrustation  in  cases  of 

pyarthrosis,  394,  395. 

Periosteal  abscess,  as  a  consequence  of  osteo- 
myelitis, 400,  401. 
abscess,  454,  455,  456. 
Chassaignac's  conclusions  on,  455,456. 
treatment  of,  456. 
Periosteum,  anatomy  of,  447. 
contusion  of,  447. 
gunshot  lesions  of,  451,  452. 
ecchymosis  of,  447,  448. 
how  caused,  448. 
Pirogoff  on,  448,  451,  452. 
loosening    of,   as   a  consequence    of 
osteo-myelitis,  401,  402;  on   spon- 
taneous separation  or  detachment 
of,  do.,  401. 

osteo-genetic  layer  of,  397,  398. 
Periostitis,  chapter  on,  447-457. 
varieties  of,  453. 
traumatic,  448,  449,  450. 
new  bonv  growths  in  consequence  of, 

449.     " 

symptoms  of,  450. 
Dr.  Lyman's  case  of,  450. 
less    frequent   and    destructive    than 

osteo-myelitis,  449,  450,  452. 
secondary  periostitis,  453,  454. 
treatment,  456,  457. 

Periostosis,  of  stump-bone,  example  of,  300. 
great  enlargement  produced  by,  302. 
as   a  consequence   of   osteo-myelitis, 

397,  398,  399,  400. 
Periostoses,  how  developed  from  periosteum, 

449,  452,  453. 

Peritonitis,  fatal  instance  of,  following  liga- 
ture of  primitive  iliac  artery,  146. 
Persulphate  of  iron,  217.     See  Styptics. 
Peters,  Dr.  Dewitt  C.,  U.  S.  Army,  case  of 
gunshot  wound  of  vertebral  artery, 
hemorrhage  restrained  by  the  ball 
acting  as  a  plug,  172, 173. 
Petit,   J.   L.,   plan    of   treating    punctured 
wounds  of  arteries  when  produced 
by  fracture-splinters,  20,  21. 
case  of  lacerated  wound  of  anterior 
tibial  artery  produced  by  fracture 
of  tibia,  37." 
on  osteo-myelitis,  271. 

Phagedenic  ulceration  of  bone,  473,  477,  481. 
Phelps,  Dr.,  case  of  acute  pyaemia,  contrib- 
uted by,  545,  546.  547. 
Phenol,  use  of,  in  pyaemia,  560. 
Phillips,  Dr.  H.  J.,  U.  S.  Army,  case  of  gun- 
shot wound  involving  axillary  ar- 
tery, 45,  46. 
Phillips,  Mr.  B.,  on  osteo-myelitis,  272. 
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case  of  syphilitic  osteo-myelitis,  334 ; 

other  cases,  352,  354. 
Phlebitis,  snppurative,  so  called,  in  reality 

thrombosis,  513. 

Phlegmasia  alba  dolens,  causes  of  the  phe- 
nomena of,  254. 
Phosphoric  necrosis,  491. 
Piffard,  Dr.  Henry  G.,  case  of  gunshot  wound 
of  axillary  artery,  reported  by,  199, 
200. 
Piorry's    theory  of  pyaemia,  objections  to, 

512,  514. 
Pirogoff,  on  osteo-myelitis,  273. 

on  contused  wounds  of  bone,  etc.,  310. 
on  osteo-myelitis  occurring  in  stumps, 
331 ;  do." as  a  result  of  foreign  bod- 
ies lodged  in  bone,  332. 
on.  protrusion  of  marrow  after  ampu- 
tation as  a  consequence  of  osteo- 
myelitis, 349. 

assents  to  the  doctrine  that  osteo-mye- 
litis may  end  in  resolution,  385. 
remarks  on  the  terminations  and  con- 
sequences of  osteo-myelitis,  417. 
Pleuritis    (secondary)    with    purulent    and 
sanguineous  effusions,  produced  by 
pyaemia,  cases  of,  319,  329,  376,  520, 
522,  525,  541,  550,  552. 


Pneumonia  (secondary)  produced    by  pyae- 
"7,  330,  522, 
527,  546. 


mia,  cases  of,  61,  70,  177, 


without  cough,  example  of,  521. 
Post,  Prof.  Alfred  C.,  case  of  gunshot  wound 
perforating    popliteal    artery,  con- 
tributed by,  47,  48. 

ten   cases  of  secondary   hemorrhage 
and  one  case  of  traumatic  aneurism, 
contributed  by,  261-264. 
Posture,  influence  of,  on  venous  hemorrhage, 
142. 

utility  of,  in  treating  venous  hemor- 
rhage, 142. 
Pott,  cases  of  osteo-myelitis,  271. 

case  of  osteo-myelitis,  316,  317. 

puffy  tumor  of,  "317,  347,  348,  365. 
Pressure.     See  Compression. 

as  a  means  of  arresting  hemorrhage, 
215^217.  See,  also,  Compression. 

but  little  force  required  to  stop  the 
bleeding  from  wounded  arteries 
when  directly  applied,  216,  217; 
author's  experience  on,  216,  217. 
Prince,  Dr.  David,  case  of  arterio-venous 
aneurism  of  neck,  contributed  by, 
146-149. 

on  softening  of  the  brain  as  a  result 
of  tying  the  common  carotid  artery, 
149,  150. 

case  of  osteo-mvelitis,  343,  344. 
Puffy  tumor  of  Pott,  3"l7,  347,  348,  365. 
Punctured  wounds  of  arteries,  15-21;  in- 
flicted with  fine  needles,  15;  with 
a  tenaculum,  15 ;  with  the  point  of 
a  knife,  15 ;  with  the  point  of  scis- 
sors, 16;  with  penknife  blade,  16; 
with  lancet  in  venesection,  16;  with 
fracture-splinters  in  cases  of  frac- 
ture, 16,  19,  20,  21;  with  fragment 
of  necrosed  bone,  16;  with  bayo- 
nets, 16, 17,  18 ;  Deschamps'  case  of 
punctured  wound,  15, 16. 


Punctured  wounds,  —  Continued. 

of  arteries,  symptoms  of,  18;  conse- 
quences of,  19 ;  traumatic  aneurism 
from,  19;  arterio-venous  aneurism 
from,  19 ;  ulceration  and  secondary 
hemorrhage  from,  19,  20. 

of  arteries,  treatment  of,  20,  21;  when 
produced  by  fracture-splinters,  20, 
21 ;  J.  L.  Petit's  plan,  20,  21 ;  Du- 
puytren's  plan,  20,  21. 

of  heart,  152,  153,  158,  162, 163. 

of  heart,  two  cases  of  recovery  men- 
tioned, 162. 

of  femoral  vein,  case  of,   mentioned, 

141. 
Purple's  collection  of  cases  of  wounds  of  the 

heart,  158,  162. 
Pus,  absorption  of,  514,  515,  516,  517. 

inspissation  of,  516 ;  "  pus  concret," 
516. 

transformation  (direct)  of  marrow  into 

pus.     See  Transformation. 
Pyaemia,  section  on,  509-563. 

not  synonymous  with  septaemia,  407, 
408",  509,  511,  532. 

statistics  of,  at  Stanton  Hospital,  509, 
510,  511. 

how  the  term  should  be  used,  517. 

Piorrv's  views  on,  objections  to,  512, 
514". 

Simon's  views  on,  objections  to,  518, 
519. 

varieties  of,  519,  520. 

acute,  author's  cases  of,  520-526. 

not  produced  by  thrombosis,  525,  526. 

distinct  from  surgical  fever,  526. 

chronic,  author's  case  of,  526,  527. 

Dr.  Leale's  case  of,  528. 

symptoms  of,  528,  529. 

Dr.  Clendenin's  case,  529,  530. 

author's  case,  530,  531. 

Dr.  Hamilton's  case,  531,  532. 

diagnosis  of,  532,  533. 

prognosis  of,  533,  534. 

author's  successful  cases,  534,  535. 

Dr.  Leale's  successful  case,  535,  536. 

causes  and  relations  of,  536,  537. 

belongs  to  period  of  suppuration,  536. 

often  connected  with  injury  of  bone, 

536,  537. 

as  a  consequence  of  osteo-myelitis, 
404—410 ;  of  frequent  occurrence,  404, 
405;  Dr.  Woodward's  views,  406, 
407;  objections  to  Dr.  Woodward's 
theory,  406,  407;  author's  theory, 
407,  408;  absorbing  power  of  the 
marrow  very  great,  408;  pyaemia  a 
species  of  septaemia,  407,  408. 

relations  of,  to  osteo-myelitis,  537. 

Dr.  Leale's  case  of  acute  pyaemia  pro- 
duced by  suppurative  osteo-myelitis, 

537,  538". 

with  inflammation  of  the  absorbents, 

538,  539. 

Dr.  Enos'  case  of  acute  pyaemia,  539. 

traumatic,  not  connected"  with  injury 
of  bone,  author's  case  of,  540,  541. 

Dr.  Mursick's  case  of  pyaemia  conse- 
quent on  camp  fever,  541,  542. 

predisposing  causes  of,  542,  543. 

efficient  cause  of,  543,  544. 

zymotic  in  its  origin,  544. 
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Pyaemia,  —  Continued. 

pathological  anatomy  of,  544-556. 
Dr.  Phelps'  case  of  acute    pyaemia, 

545,  546,  547. 
Dr.  Bartholow's  post-mortem  observa- 

tions on,  548-553. 
Dr.  A.  B.  Taylor's  case  of  pyaemia, 

554.  555. 

relations  of,  to  thrombosis,  556. 
treatment  of,  556,  557. 
Dr.  Leale's  cases  of  pyaemia,  557,  558. 
hygienic  treatment  of,  559,  560,  561. 
author's  conclusions  on,  561,  562,  563. 
and  leucocytosis,  connection  between, 

410. 
as  a  result  of  wounds  of  blood-vessels, 

224. 
case  of,  following  ligature  of  popliteal 

artery  on  the  old  plan  for  traumatic 

aneurism,  93. 

not  a  form  of  osteo-myelitis,  284. 
traumatic,  attended  with  parenchyma- 

tous  hemorrhage,  four  cases  related 

by  author,  243-248. 
See   also   Livtr,  Lungs,    Spleen,   and 

Joints,    (each)    secondary    nbscesses 

of,  produced  by  pycsmia  ;  also  Pleu- 

ritis,  secondary,  and  Pneumonia,  sec- 

ondary. 

Pyarthrosis  of  hip,  case  of,  61,  62. 
example  of,  528. 
as   a  consequence   of  osteo-myelitis, 

393,  394,  395;  phenomena  of,  394, 

395  ;  perforations  of  cartilage  of  in- 

crustation  in  connetion  with,  394, 

395. 


Q- 

.,  as  a  remedy  in  pyaemia,  556. 
R. 


RAILROAD  injury,  lacerated  wound  of  poplit- 

eal artery,  35. 
injuries,  similarity  of,  to  gunshot  in- 

juries, 325. 
Recover}'-,  or  resolution,  as  a  result  of  osteo- 

myelitis, 384-386. 
Repair     of    fractures,    how    effected,    416, 

417. 
Resection  of  bone,  as  a  cause  of  osteo-myeli- 

tis,  327;    author's   experience    on, 

327,  328. 
Resiliency  of  arteries,  12,  22  ;  much  greater 

than  generally  supposed,  42,  43. 
of  arteries,   Army  Medical   Museum 

contains  drawing  illustrative  of,  43. 
Reynaud,  on  osteo-myelitis,  272. 
Rheumatic  osteo-myelitis,  335-338. 

periostitis,  453. 
Robin,   on  a  peculiar  form  of  gangrenous 

osteo-myelitis,  379. 
on  the  structure  of  the  marrow,  275- 

279. 
Roux.  Dr.  Jules,  on  osteo-myelitis,  273. 

on  the  results  of  amputation  in   the 

continuity  for  osteo-myelitis  in  the 

Italian  War  of  1859,  431;  very  fatal, 

431. 


S. 


SABRE-WOUND  of  brachial  artery,  83,  84. 

of  popliteal  artery,  91,  92. 
Sac,  aneurismal,  description  of  its  structure 
in  a  case  of  traumatic  aneurism,  120. 
suppuration  of,  in  a  case  of  traumatic 
aneurism   of   axillary   artery,   103, 
104. 

suppuration  of.  much  more  apt  to  oc- 
cur in   cases   of  axillary  aneurism 
than  in  any  others,  114,  116. 
suppuration  of,  in  cases  of  traumatic 
aneurism  less  likely  to  attend  the 
old  operation  than  'the  operation  of 
Hunter,  117. 
Sclerosis  (induration)  of  bone  as  a  result  of 

inflammation,  464-469. 
of  the  marrow,  i.  t.    carnification  or 
hepatization,  represents  osteo-mycli- 
tis  in  first  stage,  368,  369,  370/371. 
Scorbutic  hemorrhage,  remarks  on  and  four- 
teen cases  of,  204,  205. 
Scorbutus,  as  a  cause  of  osteo-myelitis,  300. 
Scrofulosis,  as  a  cause  of  osteo-myelitis,  332, 

333. 

Secondary  abscesses.  See  Abscesses. 
Secondary  hemorrhage,  chapter  on,  182-211 ; 
definition  of  the  term,  183;  connect- 
ed with  suppuration,  183;  occurs  be- 
tween fifth  and  twentieth  day,  183: 
summary  of,  65  cases  of,  183,  184 ; 
causes  of,  first,  contused  wounds  of 
urteries,  184-186;  second,  separation 
of  sloughs  formed  in  track  of  bul- 
lets, 186,  187;  third,  sloughing  ul- 
ceration  and  sloughing  phagedona, 
187-191;  fourth,  simple  ulceratiye 
inflammation,  191-197 ;  ffth,  non- 
union or  non-obliteration  of  arter- 
ies when  tied,  197;  sixth,  liquefac- 
tion, or  breaking  down  of  the  plug 
and  adhesions  in  cases  of  wounded 
arteries,  197,  198;  seventh,  bursting 
of  the  sac  in  cases  of  traumatic 
aneurism,  198,  210;  eighth,  imper- 
fect closure  of  the  breaches  in 
wounded  arteries,  201-203;  ninth, 
imperfect  closure  of  the  distal  ori- 
fice in  wounded  arteries,  203,  204; 
tenth,  the  scorbic  cachexia,  204-206  ; 
eleventh,  injury  attending  transport- 
ation of  the  wounded,  206;  twelfth, 
moral  causes  of  a  depressing  nature, 
207;  atheroma,  fatty  degeneration 
of  all  kinds  and  ossification  of  ar- 
teries predisposing  causes  of  sec- 
ondary hemorrhage,  207:  remarks 
on  distal  hemorrhage.  208,20!);  what 
secondary  hemorrhage  generally  im- 
plies, 209;  prophylaxis  of  second- 
ary hemorrhage,  209;  Prof.  Eve's 
cases  (Confederate)  of  secondary 
hemorrhage,  210,  211. 
hemorrhage,  cases  illustrative  of,  184- 
211;  author's  cases  of,  193,  194, 195, 
197,  198,  201,  202,  203,  204. 
Dr.  Batwell's,  186,  187. 
Dr.  Clendenin's,  204,  205. 
Dr.  Eve's,  210,  211. 
Dr.  Holloway'p,  188, 190,  191. 
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Secondary  hemorrhage,  —  Continued. 
Dr.  W.  Hunt's,  192,  193. 
Dr.  Keene's,  202,  203. 
Dr.  Mursick's,  202. 
Dr.  A.  A.  Smith's,  195,  196. 
Dr.  G.  M.  Wilson's,  190,  191. 
Dr.  Benj.  Woodward's,  184,  185,  186. 
hemorrhage,  as  a  result  of  contused 
wounds  of  arteries,  22-25;  author's 
cases  (three),  23,  24,  26,  27. 
hemorrhage,  from  tenaculum-wounds 
of  arteries,   15.     See  also   Hemor- 
rhage, secondary. 
Se'dillot's   experiments,  objections  to.  518, 

519. 

Separation,    spontaneous,   of   epiphyses    in 
consequence  of  osteo-myelitis.    See 
Epiphysis. 
Septsemia,    following    traumatic    gangrene, 

258,  259,  260. 
from  traumatic  gangrene  of  leg,  case 

of,  59,  60. 
not  synonvmous  with  pyaemia,  509, 

511,  532." 
and  pyaemia,  distinction  between,  407, 

408. 
Sequestra,  extraction  of,  in  cases  of  chronic 

osteo-myelitis.  444,  445. 
Sequestrum,  definition  of,  498. 

separation   and    detachment  of,   497, 

498. 

Ollier's  views  on,  498. 
from  stump-bone,  description  of,  299, 

300;  pictures  of.  299. 
in  a  case  of  necrosis  of  femur,  pene- 
trated popliteal  artery  by  ulceration 
and  caused  death  from  hemorrhage, 
192,  193. 

Severinus,  case  of  traumatic  aneurism  of 
femoral  artery  following  gunshot 
wound  cured  by  the  old  operation, 
124,  125. 

Sex,  as  a  cause  of  osteo-myelitis,  305. 
Shock,  under  ether,  case  of,  414. 
Simon,  views  on   artificial   pyaemia,  objec- 
tions to,  518,  519. 
on  prognosis  in  pyaemia,  534. 
on  relations  of  pyaemia,  537. 
on  efficient  cause  of  pyaemia,  543,  544. 
Smith,  Dr.  Asa  A  lonzo,  late  Acting  Assistant 
Surg.  U.  S.  Army,  case  of  second- 
ary hemorrhage  from  subclavian  ar- 
tery, 195,  196,  197. 

Smith,  Dr.  David  P.,  late  Surg.  U.  S.  Vols., 
on  the  arrest  of  secondary  hemor- 
rhage by  tying  arteries  on  the  plan 
of  Hunter,'  226-228. 
four  successful  cases  contributed  by, 

226,  227. 

successful   case  of   exarticulation   at 
shoulder,  pyaemic  symptoms  being 
present  referred  to,  559. 
Smith,  Dr.  G.  W.,  case  of  hemial  aneurism 
produced  by  incised  wound  of  ex- 
ternal coat  of  brachial  artery,  93-95. 
Softening  of  brain  as  a  result  of  tying  the 
common    carotid   artery,  149,  150; 
Velpeau's  case,  149;  Mr.  Moore,  on, 
150,  151 ;  Dr.  B.  Woodward's  case, 
184-186;  how  preventable  in  many 
cases,  225,  226,  229,  230. 
Spleen,  disease  of,  in  a  case  of  leukaemia,  413. 


Spleen,  —  Continued. 

secondary  abscesses  of,  produced  by 

pyaemia,  case  of.  541,  542. 
Spontaneous    arrest    of    hemorrhage    from 
wounded  arteries,  and  the  means  bv 
which  it  is  effected,  165-173.     See, 
also,  Hemorrhage,  spontaneout  ar- 
rest of,  etc. 
perforation  of  bone,  seven  examples 

of,  mentioned,  301. 

perforation  of  cartilage  of  incrustation 

as  a  result  of  osteo-myelitis,  393, 394. 

separation  of  epiphyses  in  consequence 

of  osteo-myelitis.     See  Epiphysis. 
Stanley,  on  osteo-myelitis,  272. 

cases  of  scrofulous  osteo-myelitis,  332, 
333;  other  cases,  338,  339,  341,  396, 
403,  430. 

Steel,  Dr.  James  E.,  case  of  central  necrosis, 
etc.,  388;  do.  in  totality,  389;  with 
wood-cuts,  388,  389. 

Stromeyer,  remarks  on  parenchymatous  hem- 
orrhage, 238;  on  treatment  of,  250. 
Stump,  club-shaped,  description  of,  298,  299. 
bones,  resection  of,  in  cases  of  chronic 

osteo-myelitis,  446. 

Stumps,  secondary  hemorrhage  from,  arrested 
by  tving  the  main  artery  on  Anel's 
plan*  225,226. 

principles    on    which    its    treatment 
should  be  conducted,  234,  235,  236. 
surgical  treatment  of,  262. 
tying  arteries  on  Anel's  plan,  262. 
Styptics  and  compression,  bad  consequences 
of,  in  a  case  of  secondary  hemor- 
rhage from  femoral  artery,  51, 52, 53. 
or  certain  astringents  as  haemostatic 

agents,  217,  218. 
Sulphite  of  soda,  as  a  remedy  in  pyaemia, 

557,  558,  559. 
Sulphurous  acid,  as  a  remedy  in  pyaemia, 

557. 
Suppuration  of  aneurismal  sac.     See  /Sac, 

suppuration  of. 
in  bone,  301,  314,  315,  339,  340,  359, 

402,  469,  470. 
in  joints,  61,  62. 
of  joints,  as  a  result  of  osteo-myelitis, 

393-395.     See,  also,  Pyarthrosis. 
of  joints,  as  a  result  of  pyaemia,  528, 

553,  554. 

of  marrow,  or  suppurative  osteo-mye- 
litis, 308,  320-379. 

of  periosteum.    See  Periosteal  abscess. 
canes  without  the  formation  of  pus, 

478. 

Surgeons,  qualifications  needed  by.  4. 
Surgical  fever.     See  Fever,  surtjicnl. 
Swarts,  Dr.  D.  J.,  Assistant  Surgeon,  100th 
Indiana   Vols.,    case    of    gunshot 
wound  of    internal    jugular    vein, 
contributed  by,  138. 
Syme  has  revived    the  old    operation  for 

aneurism,  118,  119. 
Synovitis,  traumatic,  of  knee,  289. 

two  cases  of,  285,  414. 

Syphilis  (constitutional),  as  a  cause  of  osteo- 
myelitis, 333-335;  Pott  on,  333; 
Phillips  on,  334;  L.  Parker  on,  334, 
335. 

Syphilitic  caries,  474. 
periostitis,  453. 
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T. 

TAYLOR,  Dr.  A.  B.,  late  Asst.  Surg.  Indiana 
Vols.,  case  of  pyaemia,  contributed 
by,  554,  555. 

Teal,  Dr.  W.,  late  Asst.  Surgeon  88th  Indi- 
ana Vols.,  case  of  constriction  of 
femoral  artery  from  gunshot  contu- 
sion, 27,  28. 

Temperature,  atmospheric,  depressing  effect 
of,  upon  the  wounded  when  very 
high,  an  example,  104,  105. 
Tenaculum-wounds  of  arteries,  15. 
Thomson,  Dr.  William,  U.  S.  Army,  case  of 
gunshot  wound  involving  both  fem- 
oral artery  and  vein,  143, 144. 
Thrombosis,  case  of,  61,  62. 

as  a  cause  of  parenchymatous  hemor- 
rhage, 243,   245,   2'46;   several   in- 
stances mentioned,  242-246. 
case  of,  reported  by  author.  243,  244, 
245;  two  other  cases  mentioned,  545. 
consequences  of  venous  obstruction  in 

cases  of,  254,  255. 
consequences  and  phenomena  of,  287, 

290,  291. 
case  of,  connected  with  osteo-myelitis 

and  pyaemia,  351. 
another  case,  355. 

does  not  produce  pyaemia,  525,  526. 
relations  of,  to  pyaemia,  550. 
as   a   complication   of  osteo-myelitis, 
403;  six  cases  referred  to  and  one 
related,  403,  404;  causes  parenchy- 
matous hemorrhage,  403,  404. 
Thrombus,  examples  of,  520,  523,  525. 

softening  of,  513. 
Torsion,  as  a  means  of  arresting  hemorrhage, 

220. 

Tourniquets,  field,  author's  observations  con- 
cerning, 11;  may  do  much  mischief, 
should  not  be  confided  to  ignorant 
persons,  11. 

Transformation  (direct)  of  marrow  into  pus. 

Virchow's  views  on    this  topic  supr 

ported  bv  the  investigations  of  Dr. 

Gouley  and  the  author,  378,  379. 

Transportation,   injurious    to   those   having 

osteo-myelitis,  296,  297. 
importance  of  the  subject,  297. 
of  the  wounded,  as  a  cause  of  osteo- 
myelitis, 341-344. 
author's  experience  on,  341-343. 
statements  of  Drs.  Moses  and  Janes, 

343. 

Dr.  Prince's  case,  343.  344. 
Trephining,  in  chronic  abscess  of  bone  and 
chronic  osteo-myelitis,  428;   Aber- 
nethy   on,    428,    429;    Duverney's 
cases,  429 ;  Hey's  cases,  429 ;  Lang-- 
ston  Parker's  case,  429. 
Trullius,  Johannes,  a  celebrated  lithotomist 
and  surgeon  of  the  seventeenth  cen- 
tury, 125. 

U. 

ULCEHATION  of  arteries,  191, 192, 193. 

of  bone,  472-481.     See,  also,  Caries. 

of  cartilage  of  incrustation  with  per- 
foration as  a  result  of  osteo-myelitis, 
393,  394. 


V. 

VALLETTE,  on  osteo-myelitis,  272,  273. 

on  the  results  of  amputation  in  the 

continuity  for  osteo-myelitis  in  the 

Crimean  "War,  431 ;  very  fatal,  431. 

Van  Buren,  Prof.  Wm.   H.,  on  "hospital  air 

as  a  cause  of  osteo-myelitis,  307. 

case  of  osteo-myelitis  of  leg.  exartic- 
ulation  of  knee,  recovery,  435,  436. 
437. 

on  necrosis,  501,  502. 
Varix,  aneurismal  case  of,  145,  146. 
Vein,  femoral,  ligature  of.     See  Ligature. 

femoral,  case  of  gunshot  wound  of, 
138;  two  specimens  of  this  lesion 
in  the  Armv  Medical  Museum,  139, 
140. 

femoral,  punctured  wound  of,  inflicted 
with  a  darning-needle,  141. 

internal  jugular,  case  of  gunshot 
wound  of,  138;  two  specimens  of 
this  lesion  in  the  Army  Medical 
Museum,  138,  139. 

subclavian  gunshot  wound  of,  case  of, 

195-197. 

Veins,  femoral  or  popliteal,  gunshot  wounds 
of,  complicated  with  wounds  of  cor- 
responding arteries  generally  de- 
mand immediate  amputation",  143, 
144. 

abscess  in  the  coats  of,  513,  514. 

consequences  of  plugging  of,  254. 

do  not  absorb  pus,  516,  517. 

gunshot  wounds  of,  complicated  with 
similar  wounds  of  corresponding 
arteries,  Army  Medical  Museum 
contains  three  specimens,  141. 

ligature  of,  for  hemorrhage,  author's 
experience  on,  143. 

wounded,  air  in,  142. 

wounds  of,  may  prove  fatal  in  three 
different  ways,  142. 

wounds  of,  137-144;  of  comparatively 
rare  occurrence  in  the  War  of  the 
Rebellion,  137. 

wounds  of,  Crimean  War  experience 

on,  140. 

Venae  comites,  ligature  of,  137. 
Venous  hemorrhage,  case  of,  produced  by 
extemporaneous  tourniquet,  11. 

hemorrhage,  characteristics  of,  4,  5. 

hemorrhage,  how  promoted,  142. 

hemorrhage,  treatment  of,  142-144. 

obstruction  alone  never  suffices  to  pro- 
duce traumatic  gangrene,  255. 
Virchow,   on   the  development  of  marrow, 
277,  278. 

views  on  the  transformation  of  mar- 
row into  p_us,  374,  375. 

views  on  this  topic  supported  by  the 
investigations  of  Dr.  Goulev  and 
the  author,  378,  379. 

views  on  the  development  of  perios- 
tosis.  397,  398. 

views  on  leukaemia,  410,  411 . 

W. 

WALES,  Surgeon  P.  S.,  U.  S.  Navy,  case  of 
traumatic  aneurism  of  femoral  ar- 
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Wales,  Surgeon  P.  S.,—  Continued. 

tery  following  gunshot  wound,  cured 
by  Hunter's  operation,  126,  127. 

Wallace,  Dr.  J.  P.,  case  of  punctured  wound 
of  heart,  lived  sixteen  days,  158, 162. 

Water-dressings,  cold,  in  cases  of  traumatic 

osteo-myelilis,  422. 
warm,   in   cases   of  traumatic   osteo- 
myelitis, when  indicated,  422. 

Weir,  Dr.  "R.  F.,  chronic  osteo-myelitis,  ex- 
articulation  of  hip,  case  of,  438,  439. 

Wet  or  mephitic  gangrene  of  bone,  descrip- 
tion of,  4b2,  483,  484. 
author's  experience  concerning,  483. 

Wilson,  Dr.  George  M.,  late  Acting  Asst. 
Surg.  U.  S.  Army,  contribution  by, 
of  a  case  of  secondary  hemorrhage 
following  gunshot  wound  of  elbow, 
amputation,  recovery,  190,  191. 

Wilson,  Dr.  John,  hite  Surgeon  U.  S.  Vols., 
remarks  on  the  causes  of  secondary 
hemorrhage,  205,  206. 

Wood,  Dr.  Albert,  late  Acting  Staff  Surgeon 
U.  S.  Army,  on  the  influence  of 
moral  causes  of  a  depressing  nature 
in  producing  secondary  hemorrhage, 
207 

Woodward,  Dr.  Benjamin,  late  Surgeon  22d 
Indiana  Vols.,  case  of  secondary 
hemorrhage,  contributed  by,  184, 
185, 186 ;  ligature  of  common  carotid 
artery  and  consecutive  softening  of 
the  brain,  185,  186. 

Woodward,  Dr.  J.  J.,  U.  S.  Army,  views  on 
pyaemia,  405,  406. 

Wounds,  contused,  of  boiie.    See  Contused 

wounds  of  bone. 
bayonet,  rare  in  war,  7. 
bayonet,  statistics  of,  in  Crimean  War, 

gunshot,  in  general  much  less  disposed 


Wounds,  —  Continued 

to  bleed   than   wounds  incised,  9; 

reasons  given,  9,  10. 
gunshot,  preponderate  in  war,  7. 
gunshot,  statist k-s  of.  in  Crimean  War,7. 
sabre,  rare  in  war,  7. 
sword  and  I'ince,  statistics  of,  in  Cri- 
mean War.  7. 

of  arteries,  classification  of,  14. 
characterises  of  each  class,  14. 
contused,  of  arteries,  21-31.  See,  also, 

Contused  wounds. 
gunshot,  of  arteries,  40-81.     See,  also, 

Gunshot  ii'ounds. 
gunshot,  of  large  arteries,  often  quickly 

fatal.  12,  44. 
incised,  of  arteries,  81-95.     See,  also, 

Incised  wound* 
lacerated,   of   arteries,    31-40.      See, 

also,  Lfictrriltd  wounds 
punctured,   of   arteries,    15-21.     See, 

also,  Punctured  wounds. 
bayonet,  of  arteries,  16,  17, 18. 
fracture-splinter,   of  arteries,   16,   19, 

20,  21,  37.  38,  39,  40. 
necrosis  fragment,  of  arteries,  16. 
needle,  of  arteries,  15. 
tenaculum,  of  arteries,  15. 
of   the    heart,    152-164.      See,    also, 

Heart,  wounds  of. 
of  veins.     See  Veins. 

Y. 

YOUTH,  as  a  cause  of  osteo-myelitis,  304, 305. 
as  a  cause  of  necrosis,  491,  492. 

z. 

ZYMOTIC  origin  of  pyaemia,  543  544. 
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